
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 




^W^. C30L0GICAL 

SClEwttS !!! i AUV 




flEOLOGICAL SURVEY OF KENTUCKY^ 



CHEMICAL ANALYSES. 



A 



FIBST, SECOND, AND THIRD CHEMICAL REPORTS, AND 

CHEMICAL ANALYSES OP THE HEMP 

AND BUCKWHEAT PLANTS. 



BY ROBERT PETER. M. D., Etc., Etc., CHEMIST TO THE SURVEY, 
AND JOHN H, TALBOTT AND A. M. PETER, ASSISTANTS, 



STEREOTYPED FOR THE SURVEY 

B7 KAJOB, JOHV8TOK A BABBBTT. 

YEOHAN PRESS, FRANKFORT, KENTUCKY, 

1884. 



CONTENTS. 



HRST CHEMICAL REPORT 1 

SECOND CHEMICAL REPORT 181 

THIRD CHEMICAL REPORT 347 

<3HEMICAL EXAMINATION OF THE HEMP AND BUCKWHEAT PLANTS, 439 



PREFACE TO SECOND EDITION (NEW SERIES), 



It being necessary to publish a new edition of the Reports 
of the Geological Survey, it is thought proper to change the 
arrangement of the reports in the several volumes. This is 
advisable in order to bring together in one volume the several 
reports relating to a given subject or locality. In the first 
edition (second series) the volumes were made up of reports, 
regardless of subjects treated, and in order to learn all that 
may be published of a locality, the reader must examine sev- 
eral volumes. For instance, the reports on the iron ores and 
the iron manufacture of Greenup, Carter, Boyd, and Lawrence 
countieis is in volume i, and the Report on the Geology of the 
above named counties is in volume 2. The Chemical Reports 
and the reports on the Timbers are scattered through four 
volumes. This arrangement of reports could not have been 
avoided in the early history of the Survey without a delay 
in the publication of the volumes. It is thought that the 
arrangement in this edition will more fully meet the wants 
of the public, and will render the reports more valuable. 

The first volumes of this edition will comprise the fol- 
lowing: Chemical Analyses, Reports on the Eastern Coal 
Field ; Reports on the Western Coal Field ; Reports on 
Timbers. Other volumes will be published from time to 
time, preserving the same order of grouping reports. Some 
of the preliminary reports contained in the first edition have 
been omitted, in order that there may be no duplication when 
the final reports are published. I am of the opinion that 
enough preliminary or reconnoissance work has been done 
by the Survey, and the work will be directed with a view of 
securing (so far as the means will permit) complete reports 
on the geology, soils, timbers, etc., of the various regions 
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Studied. As the stereotyped plates of the omitted prelim- 
inary reports are preserved, new editions may be ordered 
should there be a demand for them. A change has also been 
made in the size of the volume by decreasing the size of the 
margin, which, it is thought, will make the volume a more 
convenient size, both for library use and for sending through 
the mails. 

JOHN R. PROCTER. 

State Geologist. 
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:OILS, MARLS, CLAYS, ORES, COALS, IRON FUR 
NACE PRODUCTS, MINERAL WATERS, &c., &C., 

OF KENTUCKY, 
BY ROBERT PETER, M. D., &c., &c., 

Chemist to the Kentucky Geological Survey, 
assisted by 

J*HN H. TALBUTT, S. B., Chemical Assistant. 

THE F\ST CHEMICAL REPORT IN THE NEW SERIES AnD THE FIFTH SINCE THE 
BEGINNING OK THE SURVEY. 



INTRODUCTORY LETTER. 



i 



Chemical Laboratory of the 
Kentucky State Geological Survey, 

Lexington, Ky., April 19th, 1875. 

Professor N. S. Shaler, Chief Geologist, &c. : 

Dear Sir: I have the pleasure herewith to report the: 
results of the chemical work performed in this laboratory, ferr 
the State Geological Survey, since September, 1873, ^^ nearly 
the present date. So much could not have been effected but: 
for the able and efficient assistance of Mr. John H. Talbutt, 
who has given his constant attention to this labor. 

Very respectfully, 

ROBERT PETER. 

5- 



CHEMICAL REPORT 



OF THE 



SOII^, MARLS, CLAYS, ORES, COAI^, IRON FUR- 
NACE PRODUCTS, MINERAL WATERS, &C., &C., 

OF KENTUCKY. 



By ROBERT PETER, M. D., &c., &c. 



In the eighty-six soil analyses, which are appended, only a 
portion of ten counties of the State is represented, and the 
greater number of these soils are not to be classed amongst 
our most fertile. The limits of the range of variation of their 
several constituents is shown in the following table, viz : 



Pr. ct. 



No. 



County. 



I>r.ct. 



No. 



County. 



'Organic and volatile matters vary 

from 

Alumina and iron and manganese 

oxides vary from 

•Lime carbonate varies from . . . 
Magnesia varies from 

'Phosphoric acid varies from . . 



7.985 



in 1 300 of Boyd 



Potash varies from 

Soda varies from 

Sand and insoluble silicates vary 

from 

Water expelled at 380** F. varies 

from 

Water expelled at 212^ F. varies 

from 



•763 
.8901 
.520 

•555 

.662 

.286 



in 1 396 of 
in I 
in 1329 

in 1424 

in I 
in 1407 



1 330 of 
of 

of 

1 396 of 
of 



.84o|ini396of 

.65. 

.075 



in 1558 of 
in 1329 of 



Carter 

Campbell 

Campbell 

Fayette 

Carter 
Carter 

Carter 

Hardin 

Campbell 



to 

to 
to 
to 

to 

to 
to 



1. 815 

2.740 
.045 
.034 

.045 

.062 

trace. 



in 1398 of Carter. 



mi57i 

in 1572 

in I2( 
fin I 
[ihi 
\ in 1325 
L in 1327 

in I 



98 of 
396 of 
566 of 



567 of 



of Hardin, 
of Hardin. 

Boyd. 

Carter. 

Hardin. 

of Campbell. 

of Campbell. 

' Hardin. 



to 92.455 
225 



634 of 



to 



to 



.800 



mi 

in 1572 
ini57i 



Ohio. 

of Hardin. 

of Hardin. 



The extremes may represent very rich and very poor soils ; 
but not the general character of the soils of the counties 
named. 
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The method of analyses of the soils does not vary much 
from that described in volume III of the Kentucky Geological 
Reports. The principal object was, as there stated, to obtain* 
comparative results, which would enable the scientific agricul- 
turist to form an opinion as to the chemical constitution of our 
soils in their relation to husbandry; without attempting to 
perform the almost hopeless task of giving all the minuter con- ■ 
stituents of each, or of presenting all those physical conditions 
which exert so great an influence on their practical fertility. 
To this end the several soils were treated as nearly alike as. 
possible : air-dried together, digested for an equal time at 
nearly the same temperature in acid of a uniform strength, 
&c., &c. The specific gravity of the chlorohydric acid used 
being about i.io. 

The process of digestion in water, containing carbonic acid, 
was not employed in all, because of the press of work in the 
laboratory, mainly. There can be no doubt, however, that, used 
with proper care, this process will indicate the relative propor- 
tion of soluble plant food in the soil at the time. As this may 
very well vary, under different physical atmospheric conditions, 
it was not considered of essential value in the comparative 
analyses. 

The well-known fact that various physical conditio7ts exert a 
powerful influence on the productiveness of soils which have 
a similar chemical composition, has, in recent times, singularly 
perverted the minds of chemists, and consequently of agricul- 
turists, in relation to the value of soil analyses. Because the 
chemical conditions of a soil are not the only ones necessary to- 
productiveness, they have, by a perverted logic, jumped to the 
conclusion that these conditions are of no consequence what- 
ever. 

But if these chemical conditions are indispensable to the fer- 
tility of the soil, how much injury has been done in recent 
years to the scientific study of the soil and of agriculture, by 
the great outcry which has been raised against this kind of 
investigation ! The comparative chemical examination of the 
soils of a State or country can only be made under the patron- 

s 
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^age of the government. Individual efforts are inadequate to 
effect it ; nor could they, if adequate, so economically conduct 
it. The writer believes that the geological survey of any 
region should always include this study of the soils; yet very 
little has been done in this direction in all the recent State 
surveys, and a valuable opportunity has been lost, which in 
many instances cannot recur, of studying the chemical con- 
ditions of the virgin soil of various parts of our country. 

Chemists are naturally somewhat averse to soil analysis ; it 
requires so much time and labor, so much care must be taken 
n:o secure accuracy, and there is so little variety in the work, 
^and so small an appreciation of its value and significance 
amongst the people when done, that they gladly avoid it- 
But, in the course of time, most of them who are not too 
::much prejudiced against the teachings of experience, arrive 
at the same conclusion with Prof. Aug. Voelcker, of the Eng- 
4ish Royal Agricultural College: ** There was a time when I 
thought with many other young chemists, that soil analyses 
would do every thing for the farmer; three or four years of 
further experience and hard study rather inclined me to side 
with those men who consider that they are 9f no practical 
utility whatever; and now, after eighteen years of continued 
occupation with chemico-s^ricultural pursuits, and. I trust, 
with more matured judgment, I have come to the conclusion 
that there is hardly any subject so full of practical interest 
to the farmer as that of the chemistry of soils. The longer 
and more minutely soil investigations are carried on by com- 
petent men, the greater. I am convinced, will be their practical 
utility." — Jour, of Roy. Agr. Soc, of Eng,, 1865. 

Even Prof. S. W. Johnson, whose somewhat harsh criticism, 
in 1 86 1, of some of the former labors in this field of the writer, 
seemed to sound the key-note of the clamor against this kind 
of stiKly in this cowitry, has so far yielded his opposition as to 
give us in his vahiable work, ''How Crops Feedy* 1870, the 
•comparative analyses of several soils, and to point out the sig- 
nificance of their chemical composition. But he is careful to 
K^anition the reader, page 368, that although the analysis may 

^6 
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•show the amount of the mineral fertilizers in a soil, it cannot 
tell how much of them '' is at the disposal of the present crop;" 
and on page 271 : ** These facts show how very far chemical 
analysis, in its present state, is from being able to say defi- 
nitely what any given soil can supply to crops, although we awe 
nearly all our precise knowledge of vegetable nutrition directly or 
indirectly to this art'' 

He might very truly have added, that we should not be able 
to say that a suitable chemical composition of a soil was not 
the only condition necessary to its fertility, unless we had 
thoroughly studied that condition. It is only by means of 
chemical analyses that we find out the equally indispensable 
nature of the physical conditions. He cannot fail to admit 
that it is impossible to make progress in our knowledge of 
the soil and its actions and conditions without a thorough 
study of its chemical characters. 

In accordance with this outcry against this sort of investi- 
gation the difficulties of obtaining good samples for analyses 
has been exaggerated. In a country like that of most of this 
State, where there is comparatively but little quarternary or 
transported material constituting the soil, and especially before 
its character has been much altered by a dense population, 
there is little difficulty, with the use of necessary precautions, 
in obtaining representative samples of large areas similar in 
character and position. In many large districts in our State 
the soil has been formed in place by the disintegration of the 
rocks. In other parts, where surface action has been greater, 
more judgment and care must be exerted in the collection of 
the soils ; but in no part of the State, probably, is so great 
local variety to be seen in the soils as frequently may be 
observed in the northeastern States, where the transporting 
action of water and of ice, in former epochs, has produced a 
high degree of local irregularity in the nature of the surface 
deposits. 

Iji the collection of the samples of our Kentucky soils the 
causes of local and accidental differences of composition were, 
as much as possible, avoided. 
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Because of the very small proportion of the essential ingre- 
dients of the soil, which are carried off in crops, as compared 
with the whole amount of the earth, taken to the depth through 
which the roots of plants absorb nourishment, it has been 
denied that it is possible by chemical analysis to show their 
diminution in the old field soil, as compared with the virgin 
soil. Indeed it has been logically demonstrated to be impos- 
sible. But, it should be recollected that when, by the acid 
digestion, we separate these essential soluble ingredients from 
the greater mass of the soil, left as sand and msolnble silicates^ 
which amount to from about seventy-five to ninety-two per cent, 
of the whole, the probabilities of error in the determination 
of these minuter ingredients must not be calculated into the 
whole weight of the soil, but into that smaller part which we 
have thus extracted from it. 

Logic apart, t\i^ fact still remains, that in one hundred and 
forty-nine duplicate analyses, made by the writer for the Ken- 
tucky, Arkansas, and Indiana Surveys, in which the chemical 
composition of the virgin soil was compared, under similar 
conditions of treatment, with soil of a neighboring old field in 
the same locality, one hundred and twenty-two out of the one 
hundred and forty-nine showed a marked diminution of most 
of the essential ingredients of the soil in that of the old field 
as compared with the virgin soil. This certainly is not an 
accidental result. 

In the soil analyses at present reported the results are not 
so striking in this relation. Partly because the samples had 
not, in several cases, been collected with special reference to 
this investigation, and partly because of greater local variations 
of the soil in the regions in which they were obtained. 

In calculating the probable amount of exhaustion of the 
essential soil ingredients, it should be recollected that as 
much, and sometimes more, may be alienated from the soil 
by the solvent action of the atmospheric agents, while the 
surface is much exposed in the cultivation of hoed crops, 
than is absorbed and removed by the products. Hence the 
exhaustion of the soil is much more rapid under these cir- 

8 
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cumstances than is generally allowed. In other words, the 
exhaustion of the soil when under cultivation in hoed or 
plowed crops, during which time a large portion of its surface 
is kept bare of vegetation and subjected to the leaching 
action of rains, is much greater than can be accounted for by 
the amount of the essential ingredients which are taken from 
it in its products. 

In several instances, in the analyses of the soils described 
above, the **sand and insoluble silicates,'' left after digestion^ 
for ten days in the acid, were analyzed by the admirable pro- 
cess of Professor J. Lawrence Smith, for the determination of 
the amount of fixed alkalies held in the form of insoluble 
silicates. As will be seen, in the detailed report and in the 
tables, the quantity of potash and soda thus held in the soil 
in the samples in question are, in most cases, considerable^ 
ranging from 0.485 to 2.731 per cent, of potash to the whole 
soil, and 0.165 to 1.306 per cent, of soda. 

It is evident that, although at present i?isolubley and hence 
unavailable for plant nourishment, these alkalies are doubtless 
gradually released and brought into a soluble form by weath- 
ering and under the influence of the products of vegetable 
decay, so that they tend to prolong the fertility of the soil. 

The seventeen limestone and lime analyses, of specimens 
from nine counties only, represent but a small part of our vari- 
ous lime rocks. But even these exhibit their great industrial 
value, including, as they do, limestones useful for the fluxing 
of our iron ores, as well as for purposes of construction in the 
form of building stone or cement, while some of them would 
be valuable as fertilizers on the land. The so-called litho- 
graphic stone of Barren county and of other corresponding^ 
localities may, for some purposes, with well-selected samples,, 
replace the more costly foreign stone.* 

The eighty-two iro?i ores which have been analyzed are from 
eleven counties, principally- of the northeastern portion of the 

♦Note. — I have found it impossible to use this stone for crayon or transfer work. 

N. S. SHALER. 

VOL. I.-CHEM. 2. 9 
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State. Sixty-four of these are limonite ores ; twenty-seven are 
clay ironstones or carbonate ores ; and only one, to be found 
probably only in limited quantity in Lawrence county (see No. 
1594), is of the red hematite variety. 

The proportion of metallic iron, in the limonite ores exam- 
ined, varies from 19.344 per cent, to 57.148 per cent. In the 
carbonate ores analysed the per centage of metallic iron ranges 
from 10.960 per cent, in what may be termed only a ferruginous 
limestone, up to 40.465 per cent. 

Of the one hundred and ten specimens of coal, &c., which 
were examined by proximate analysis, eighty-nine were from 
eleven counties in Kentucky; of which five counties, viz: 
Boyd, Carter, Greenup, Lawrence, and Menifee, are in our 
northeastern coal field ; and six, viz : Butler, Edmonson, Gray- 
son, Hopkins, Muhlenburg, and Ohio counties, are in the 
southwestern coal field. All these coals are of the splint, dry 
coal, or semi-cannel coal variety; cleaving generally into thin 
layers, which have more or less fibrous coal between them. 
Although some of them make a good coke, they do not gen- 
erally soften or swell much when heated or burnt, and hence, 
when they do not contain an unusual quantity of sulphur, they 
can be used, without preliminary coking, for the smelting of 
iron. Some of these coals, however, are quite sulphurous, and 
some contain a large proportion of ash,t but the better sam- 
ples compare favorably with the best coals of the neighbor- 
ing States. 

Vox the purpose of this comparison seven of the best coals 
of the State of Ohio, two of the best of those of Illinois, and 
four of the celebrated ** block coals" of Indiana, used there 
for iron smelting, &c., were submitted to similar processes of 
analysis with our Kentucky coals. We give the general com- 
parative results in the following tables : 

f In some cases, as the samples for analysis were taken from new and imperfect openings, it 
is more than probable the coals will be found to be better than is represented in the analyses 
given. 
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AVERAGE COMPOSITION OF THE COALS FROM THE NORTHEASTERN KEN- 

TUCKY COAL FIELD. 



Counties. 


Number of 
samples 
analyied. 


Specific 
gravity. 


Volatile 

combustible 

matters. 


Fixed car- 
bon in the 
coke. 


Per cent, of 
ash. 


Per cent, of 
sulphur. 


Boyd 

-Carter 

-Greenup 

Lawrence 

Menifee 


13 

16 

14 

6 

2 


1-337 
1-331 
1.375 
1.326 

1.319 


33-43 
33-39 
34-50 
36.27 
33-55 


54-35 
53.45 
52.20 

53-85 
53-42 


♦8.46 
8.17 

9.37 

6.86 

10.36 


-1-2.292 
t 1.886 

3.165 
1.285 

2.544 


General average. . 


51 


1.3376 


34-23 


53-45 


8.62 


2.234 



AVERAGE COMPOSITION IN THE SOUTHWESTERN COAL FIELD. 



Counties. 


Number 
analyzed. 


Specific 
gravity. 


Volatile 

combustible 

matters. 


Fixed 
carbon. 


Per cent, of 
ash. 


Per cent, of 
sulphur. 


Butler 

Edmonson 

Grayson 

Hopkins 

Muhlenburg .... 
Ohio 


I 
8 
8 
2 
II 
3 


1-378 
1-360 
1-385 
1.385 
I -312 
1-362 


30.66 
34-01 
31-17 
32-95 
36.42 

34-90 


54-94 
52.34 
49-78 
52.55 
53-26 

53-77 


11.00 

10.56 

214.38 

11.20 

6.74 
8.16 


2.544 
3-312 
2.083 

5-019 
2.949 
3.103 


General average . . 


33 


1-3636 


33.70 


52-77 


10.34 


3.166 



* By leaving out the exceptional ash of No. 1397, the average is ■■ 7.94. 

{Without No. 1391 this average would be ■» 9.036. 
This is the average of fifteen of the coals only. 
By leaving out the exceptional ash of No. 1454, the average would be ^ xa .az. 



AVERAGE COMPOSITION OF THE SELECTED COALS FROM NEIGHBORING 

STATES. 



States. 


Number 
analyzed. 


Specific 
gravity. 


Volatile 

combustible 

matters. 


Fixed car- 
bon in the 

coke. 


Per cent, of 
ash. 


Per cent, of 
sulphur. 


Ohio 

Illinois 

Indiana ...... 


7 

2 

3 


1.327 
1. 310 

i.3«3 


34.51 
31.95 
35-93 


55.17 
59.06 

54.24 


6.43 
5.96 

7-23 


1-494 
1.924 

1.946 


General average . . 


12 


1.317 


34.13 


56.12 


6.54 


1.768 



This comparison is more or less imperfect, because the sam- 
ples, which were too few in number to make it complete, were 
not averaged with special reference to it. Yet it measurably 
■corroborates qpinions held by geologists and others in regard 
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to our two coal fields. For instance, it will be seen in the 
general averages that the coals of the southwestern field have 
more ash and sulphur, and a higher specific gravity, than those 
of the northeastern, and that the relative proportions of the 
combustible matters, volatile or fixed, are less in the former 
The differences, however, are not very remarkable. 

In each of these particulars the coals from our neighboring 
States of Ohio, Illinois, and Indiana, show less difference than 
might have been expected, in view of the fact that they had 
been collected from some of the most celebrated coal mines, 
as representing the best coals of those States. The following 
tables illustrate this : 



TABLE OF THE EXTREMES OF COMK)SITIOX OF THE COALS. 


Counties. 


Volatile combus- 
tible matters. 
From 


Fixed carbon. 
From 


Ashes. 
From 


Sulphur. 
From 


Boyd 


29. 70 to 36.70 
27.22 to 36.26 
31. 66 to 37.70 
33.90 to 39.00 
33.06 to 34.04 


46.86 to 57.90 
44.64 to 58.88 
47. 00 to 56.70 
47.841057.80 
50.24 to 56.60 


5.101014.74 
3.20 to 12.10 
5.40 to 13.00 
I.Soto 13.70 
7.4010 13.06 


1.285 105.361 
.724103.485 
.746105.934. 

.736 to 3.78s 
.997 to 4.092 


Carter 


Greenup 

Lawrence 

Menifee 


Greatest extremes . . . 


27.22 to 39.00 


44. 64 to 58.88 


1.8010 14-74 


.724105.361 


Butler 


30.66 
32.00 to 39.00 
25.86 to 35.80 
30.00 to 35.90 
30.60 to 43.08 
33.5010 36.20 


45.46 to 54.26 
40. 14 to 55.52 
51. 10 to 54.00 
49.80 to 58.80 
52.201055. 10 


11.00 
6.94 to 14.34 
7 . 50 to 29 . 60 
6 . 90 to 1 5 . 50 
3.72 to II .80 
7.ioto 9.00 


2.544 
1.05910 8.685. 

.777103.565 
2.759 to 7.280- 

.640 10 4.032 

2.837103.332 


Edmonson 

Grayson 

Hopkins 

Muhlenburg 

Ohio 




Greatest extremes . . . 


25.861043.08 


40. 14 to 58.80 


3.72 to 29.60 


.64010 8.685 


State of Ohio 

State of Illinois 

State of Indiana 


29.6810 36.68 
31. 86 to 32.04 
35. 101036.38 


54. i6to 57.06 
55.64 to 59.54 
53.50^0 53.58 


4. 20 to 8.72 
5.i6to 6.76 
5.28 to 9.00 


.756 to 2. 247 

1.376 to 2.472^ 

1.66410 2.373. 


Greatest extremes . . . 


29.681036.38 


53.5010 59.54 


4. 20 to 9.000 


.756102.47* 



12 



CHEMICAL REPORT. 



13 



TABLE OF THE COMPOSITION OF ELEVEN SELECTED KENTUCKY COALS 
FROM SEVERAL COUNTIES. 



Counties. 



Number. 



Specific 
gravity. 



Volatile 

combustible 

matters, 



Fixed car- 
bon in 
coke. 



Per cent, of 
ash. 



Per cent, of 
sulphur. 



Boyd . . 
Boyd . . 
•Carter. . . 
Carter. . . 
•Carter. . . , 
Edmonson . 
•Greenup. . 
•Greenup. . 
Hopkins. . 
Lawrence , 
Lawrence 



1286 
1289 
1346 
1347 
«353 
14(8 
1492 
1493 
1579 
1589 

1593 



1.308 
1.320 
1.288 
1.290 
1.274 

1.336 
1.292 
1.289 
1.322 
1. 281 
1.284 



33.30 
34.50 
34.36 
27.22 
34.50 
35.14 
33 90 
34.96 
35.90 
35.30 
39.00 



57.60 
55.40 
54.60 
55.88 
58.50 
54.26 
56.70 
55-54 
^4.00 
57.80 
54.76 



S.80 
5.10 
4.40 
7.50 
3.20 
6.94 
6.20 
5 -40 
6.90 
1.80 
3.74 



2.480 

1.285 

.724 

.973 

2.164 

2.706 

.746 

1.590 

2.759 

.736 

1.066 



General average . 



1.298 



34.36 



56.18 



5.18 



1.566 



To show the great importance of collecting true and faithful 
average samples of the coal beds, for the purpose of analysis, 
iwo picked cabinet specimens were taken and analyzed, to-wit: 

No. 1 280 (^). Coal No, y.from Turkey-pen Hollow ^ Boyd county. 

No. 1348 (^). Coal No. 7, Pritchard's coal, Mt, Savage Fur- 
nace, Carter county. 

The comparative results of the analyses are as follows — 
thoroughly air-dried : 





Picked sample. 
No. 1280 {b). 


Ave'ge sample. 
No. 1280 {a). 


Picked sample. 
No. 1348 {b). 


Ave'ge sample. 
No. 1348 {a). 


"Specific gravity 


Not determ'd. 


1.358 


Not determ'd. 


1.435 


Hygroscopic moisture 

Volatile combustible matters . . 
-Coke .' . . . 


4.70 
34.30 
61.00 


3-40 
32.30 
64.30 


4.50 
37.10 
58.40 


5.40 
32.70 
61.90 




Total 


100.00 


100.00 


xoo.oo 


100.00 






Total volatile matters 

'Carbon in the coke 

Ash 


39.00 

59.04 
1.96 


35.70 

55.40 

8.90 


41.60 

56.40 

2.00 


38.10 

52.52 
9.38 




Total 


100.00 


100.00 


100.00 


100 00 






Per cenuge of sulphur .... 


0.983 


1.230 


0.571 


2.356 
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As the value of a coal bed bears a very near relation to that 
of its average product, it is easily to be understood that the 
analysis of a selected sample may be of very little utility. On 
the other hand, the selection of a true average sample of the 
bed may often be a task of considerable difficulty. 

The determination of the proportion of snlphur in coals has^ 
been much neglected in this country; and where it has been 
done the method generally used has been to oxidate the pow- 
dered coal in strong nitric or nitro-hydrochloric acid. This 
mode of analysis is not so perfect as fusion with a mixture of 
nitre, carbonate of soda, and- salt, &c., which always, when 
properly managed, brings all the sulphur into the form of sol- 
uble sulphate, in whatever state it may have existed in the 
coal. This exhaustive mode was employed in all our estima- 
tions of this substance, and hence the quantities obtained may 
seem greater than are shown to exist in similar coals which 
have been treated with the acids. 

As has now been extensively demonstrated, the sulphur in 
coals is rarely all combined with iron as sulphide or bi-sul- 
phide. Some frequently exists in a free or uncombined con- 
dition, as is shown in an analysis described in the following 
pages. Som^ of it is frequently in the form of lime sulphate. 

When it is recollected that vegetable matters, decomposing 
in a solution of sulphates of lime, magnesia, iron, &c., reduce 
these salts to sulphides, with the production of hydrogen sul- 
phide in the case of the earthy salts, and when we reflect that 
this gaseous compound, HS, is decomposed, with the depo- 
sition of free sulphur, on contact with the air, we can easily 
understand how most of our coals must contain not only 
pyrites but free sulphur. 

In the thirty-four marls, marly shales, sands, and silicious con- 
cretions, which have been analyzed, we find a general preva- 
lence of lime, fixed alkalies, phosphoric acid, sulphuric acid,. 
&c. Some of the marls and shales contain these in such con- 
siderable proportions as to make them locally useful for the 
amelioration of poor sandy land. Some of these find an ap- 
plication as mineral paint, for which they are adapted by their 
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agreeable tint and other properties. Some of the more sili- 
cious could be used in the manufacture of glass, as well as for 
other purposes; some of post-tertiary silicious clays, or soft 
sandstones, might be made into bricks for scouring purposes, 
&c., while others, which contain but little lime, magnesia, oxide 
of iron or alkalies, would prove quite refractory in the fire. 

But t\\e, Jire-clays and plastic clays of the coal fields, of which 
the analyses of sixteen are appended, are especially deserving 
attention; and from their abundance, superior quality, and 
vicinity to fuel, should form the basis of extensive industries. 
Amongst them may be found some of the best of fire-clays, as 
well as some well-fitted to the manufacture of pottery ware of 
various kinds, including the better sorts of delf, stone china, 
or queensware. Skill, capital, and enterprise are all that are 
needed, on these somewhat neglected deposits, to make them 
of very great value to individuals as well as to the public. 
Only the want of these essentials causes us to pay a heavy 
tax to foreign nations for our pottery ware, when the materials 
for the manufacture lie measurably neglected at home. It is 
simply the history repeated of the importation of bricks from 
Holland to build houses in Albany, and the packing of English 
bricks, on the backs of horses, over the Alleghenies, to con- 
struct the barracks at old Fort Duquesne on the Ohio. 

The nineteen samples oi pig iron which have been analyzed 
are mostly of the kind known as foundry iron. On reference 
to the general table of their composition, it will be seen that 
they present considerable variety in this respect ; as for exam- 
ple: 

The per centagc of iron ranges between ^5 -455 to 95.840 

* * carbon * * 2 . 040 to 4 . 400 

** phosphorus ** 0.123 to 1.029 

** sulphur ** a trace to 0.150- 

The specific gravity ** 6.40610 7.782 

Of the numerous mineral waters of our State the analyses, 
of twenty-one are given in the present report, mostly from one 
locality. 
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BATH COUNTY. 

No. 1269 — LiMONiTE Iron Ore. ** From Block-house ore bank^ 

one and a half miles from the Old Slate Furnace, Bath county. 

Bed ten to twelve feet thick; on the Clinton Group. Collected 

by Philip N. Moore r 

Ore generally dense and dark-colored, with some dark 
ochreous ore. Structure cellular and oolitic. 

COMPOSITION, DRIED AT 212° F. 

Iron, peroxide 76.077 = 53.254 per cent, of iron. 

Alumina 2.592 

Manganese, brown oxide .430 

Lime, carbonate . 1 30 

Magnesia .281 

Sulphuric acid .030= coil per cent, of sulphur. 

Phosphoric acid .731= .319 per cent, of phosphorus. 

Water, expelled at red heal 12.300 

Silica and insoluble silicates 8.180= 6. 160 per cent, of silica. 

100.751 

The phosphoric acid determination was made by ChancePs 
process, viz : by means of acid nitrate of bismuth solution, 
after the separation of the iron oxide, and is believed to be 
nearly correct. The iron ore in the Clinton Group, especial- 
ly the ** dye-stone ore," is usually quite phosphatic. This does 
not prevent it from being quite valuable for the production 
of iron for many purposes, although it may not be made to 
yield the higher grades of bar iron or steel. 

BARREN COUNTY. 

No. 1 42 1 — Limestone. ''Oolitic Limestone, Upper layers of 
upper sub-carboniferous limestone. Glasgow ftmction, BaTn^en 
county. Collected by Prof N. S, Shalery 
A compact, nearly white, fine oolitic limestone, with a fer- 
ruginous stain on the exposed surfaces probably derived from 
the superincumbent soil. 

No. 1422 — Limestone {compact), ''Upper Sub-carboniferous 
Limestone, Glasgow function. Collected by N, S, Shaler'' 
A light-grey, fine granular, or compact limestone, which 

might be a good lithographic stone but for the presence of 

some imbedded fossils and minute specks of iron peroxide. 
16 
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T^o. 1423 — Limestone. LabeUd '' Lithographic Stone ; below the 
building stone. Upper sub-carboniferous limestone. Glasgow 
Junction, Collected by Prof. N. S. Shaler.'' 
A light-grey, compact, or very fine granular rock, which 
might be a perfect lithographic stone but for the minute im- 
bedded fossils and the small occasional specks of iron per- 
oxide, &c., which it contains. Some layers, however, are 
reported measurably free from these imperfections, and found 
to be good enough, on actual trial, for some ordinary litho- 
graphic purposes. 



COMPOSITION OF THESE BARREN COUNTY LIMESTONES. DRIED AT 2I2» F. 




No. 142 1. 


No. 1422. 


No. 1423. 


Specific gravity 


2.678 


2,721 


2.689 




Lime, carbonate 


98.050 

.363 
.511 
.051 
.260 
.115 

■327 
1.060 


77-550 

>3-3i4 

2.680 

.051 

.192 

6.060 


82.960 

7-555 
2.680 

.260 


Magnesia, carbonate 


Alumina, and iron and manganese oxides 

Phosphoric acid 


'Sulphuric acid 


Potash 


• 135 

.156 

6.160 


Soda 


Silica and insoluble silicates 






Total 


100.737 


100.189 


100. 121 






Per centage of lime 


50.428 


43-428 


46.457 




Per centage of phosphorus 


.022 


.022 


.050 




^Per centage of sulphur 


.104 


.077 


.104 







No. 142 1 would yield a very pure white lime. 

BOYD COUNTY. 

No. 1270 — Clay Iron-stone, &c. Labeled ''Grey Limestone 
Ore. J. P, Jones drift, tiear Ashland. Average sample 
selected by P. N. Moore.'' 
A mixed sample, with oolitic carbonate of iron, dark grains 

united with a whitish cement, portions of compact carbonate, 

and of limonite ore. 

»7 
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No. 1 2 71 — Clay Iron-stone. Labeled " Wilson Creek Blu4 
Block Ore. Average sample, taken from Star Furnace stock 
pile, by P. N. Moored 
A fine-granular ore of various shades of dark-grey, with 

some slight incrustations of limonite. Not adhering to the 

tongue. 

No. 1272 — Clay Iron-stone. Labeled ''So-called Limestone 
Ore, from Williams Creek. Star Furnace stock pile. Aver- 
aged by P. N. Moore'' 
A granular and oolitic proto-carbonate of iron (containing 

much carbonate of lime). Oolitic grains nearly black, in a 

whitish cement. 



SUMMARY OF THE COMPOSITION OF THESE BOYD COUNTY CLAY IRON- 
STONES, DRIED AT 212° F. 



No. 1270. 



No. 1271. 



No. 1272. 



Iron, carbonate 

Iron, peroxide 

Alumina (by difference) . . 

Lime, carbonate 

Magnesia, carbonate. . . . 
Manganese, carbonate . . . 
Phosphoric acid (anhydr.) . 
Sulphuric acid (anhydr.). . 
Silica and insoluble silicates 
Water and loss 



Total 



32.285 

12.784 

11.968 

21.125 

.691 

.465 

•377 

.267 

19.730 

.3o« 



66.854 

.276 

4.260 

2.460 

4.086 

•572 

.709 

.885 

18.360 

1-538 



100.000 



19.80Z 

21.433 

i.»93. 

30.205 

a trace. 

.240- 

.257 

.157 
23.080- 

"3.633. 



100. ooo- 



Per centage of iron 



24.591 



32.466 



23.109' 



Per centage of phosphorus . 



.164 



.308 



Per centage of sulphur 



.107 



.354 



.063 



Per centage of silica 



15.500 



18.960 



Of these ores, No. 1271 would be the best, as it is the 
richest ; but its considerable proportions of phosphorus and 
sulphur will somewhat injure the toughness of the iron it 

iS 
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yields. No. 1272 is not so objectionable in this respect. This, 
ore as well as No. 1270, containing a large proportion of lime, 
although comparatively poor in iron, may yet be profitably 
smelted, especially in mixture with richer ores. They will 
obviously require less fluxing material than the other ores. 

No. 1273 — LiMONiTE. Labeled ''Slate Ore. Head of Cane 
Creek, on the road to Star Furnace, Boyd county. Average 
sample selected by P. N, Moore J' 
In irregular curved layers, varying in hardness and color 

from yellowish-brown to blackish-brown; frequently inclosing 

soft ochreous nodules. 

No. 1274 — LiMONiTE. Labeled *' Yellow Kidjiey Ore, sampled' 
from a number of places by P, N. Moore. Star Furnace 
property'' 
Irregular curved layers of dark-colored limonite (brown 

haematite), incrusted by and inclosing soft ochreous ore. 

No. 1275 — Limonite. Labeled '' Limesto?ie Ore T average sam- 
ple selected by P. N. Moore. Belief 07it Furnace. 
Ore varying from brownish-yellow to dark brown (mostly 

dark brown), with some proto-carbonate of iron, ferruginous. 

limestone, and a little calc. spar intermixed. 

No. 1276 — Limonite. Labeled'' Yellow Kidyiey Ore;'' average- 
sample selected by P.' N. Moore. Buena Vista Furnace. 
Irregular curved layers of limonite, varying from soft, brown- 
ish-yellow to dense, dark brown ore. 

No. 1277 — Limonite, &c. Labeled "Yellow Kid?tey Ore, or 
Kidney Ore below the No. 7 Coal." Straight Creek, Buena 
Vista Furnace. Average sample collected by P. N. Moore. 
Limonite layers of various depth of color, with some fine 

granular carbonate of iron and thin veins of calc. spar. 

19. 
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No. 1278 — LiMONiTE. Labeled ''Black Kidney Ore'' Average 
sampUy from Stock Branch Hollpw^ just south of Star Fut^^ 
nace. Collected by P. N, Moore, 
In irregular curved layers, generally of a dark purplish- 

brown color, with some soft ochreous nuclei and layers. 



SUMMARY OF THE COMPOSITION OF THESE BOYD COUNTY LIMONITES, 

DRIED AT 2I2<> F. 





No. 1273. 


No. 1274. 


No. 1275. 


No. 1276. 


No. 1277. 


No. 1278. 


Iron, peroxide 

Iron, carlx)nate 


53 653 


58.960 


51.802 
10.594 

4.523 

a trace. 

7.480 

.440 

.570 

.089 

8.772 

15-730 


61.344 

4.236 

a trace. 

.750 

.208 

-795 

.041 

11.200 

21.480 


56.022 
8.821 

7.194 

a trace. 

2.520 

1. 271 

.526 

.090 

10.126 

13-430 


54.055 


Alumina (by dift'erence) . . 
Manganese, brown oxide . . 

Lime, carbonate 

Magnesia 


4-324 

.368 

a trace. 

.101 

.313 

.220 

10.150 

30.940 


7.284 
.380 
■430 
.227 
.376 
.206 
10.800 
21.210 
.127 


4.919 

.420 

.080 

a trace. 


Phosphoric acid (anhydr.) . 
Sulphuric acid (anhydr.) . . 

Combined water 

Silex and insoluble silicates . 
Moisture and loss 


.076 

.096 

10.450 

30.080 














Total 


100.069 


100.000 


100.000 


100.054 


100.000 


100.176 




Per cent age of iron .... 


37.551 


41.272 


41.357 


42.941 


43-473 


37.838 


Per centage of phosphorus . 


'^37 


.164 


.23' 


.347 
-f. — -^ 


.229 


.033 


Per centage of sulphur . . . 


.086 


.082 


•035 


.016 


.036 


.038 


Per centage of silica .... 


29.560 


19.980 


13.160 


18.560 


11.660 


24.260 



These are all good ores; Nos. 1273 and 1278 being the 
poorest in iron and the most silicious. The proportion of 
sulphur is small in all of them, and of phosphorus is probably 
not enough to injure the iron for ordinary uses. Nos. 1275 
and 1277 would probably be improved for smelting by a pre- 
vious roasting. 

No. 1 279 — Coal. Labeled ** Coal No. 7, from drift one quarter 

mile above the store, on Ftirytace Bra7ich of Straight Creeky 

Buena Vista Furnace, Average sample of both parts of the 

bed, by P, N. Moorer 
20 
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No. 1280 — Coal. Labeled ''Coal No. 6, from Turkey-pen Hoi-- 
low; Old Clinton Tract; Bellefont Furnace. Averaged by 
P. N. Moore:' 

No. 1 28 1 — Coal. Labeled ''Coal No. 7, three feet thicks no 
parting; Chadwick Creek. Average sample, selected by A. R. 
Crandali:' 

No. 1282 — Coal. Labeled "Coal No. 5, eighty-five feet below 
the yellow kidney ore, drift south side of Straight Creek, one 
third of a mile from Buena Vista Furnace. Averaged by P. 
N. Moore:' 

No. 1283 — Coal. Labeled "Keys Creek Coal, No. 6. Average 
sample collected by A. R. Crandali:' 

No. 1284 — Coal. Labeled "Coal No. i,from drift on Hood's 
Creek, one third of a mile soutJieast of Bellefont Furnace. 
Average sample collected by A. R. Crandali:* 
A splint coal, exhibiting some fibrous coal and fine particles 

of pyrites between the layers. 

No. 1285 — Coal. Labeled " Coal No. 6, from Horse Branch {or 
Run), near Catlettsburg, Boyd county. Average sample, col- 
lected by A. R. Crandali:* 
A splint coal. Some fibrous coal between the layers, with a 

little ferruginous incrustation. 

No. 1286 — Coal. Labeled "Coal No. 7, from the Ashland 
Company's mine No. 4, Coalton, Boyd county. Average sam- 
ple, by P. N Moore:' 
A dark, glossy, splint coal, with some fibrous coal between 

the layers. 

No. 1287 — Coal. Labeled "Coal No. t, from entry No. 4; 
cross-entry ; slate roof; Dry Branch. Average sample, by P. 
N. Moore." 
A jet-black pure-looking coal. 

21 



•22 CHEMICAL REPORT. 

^o. 1288 — Coal. Labeled ^^Coal No. 7, three hundred yards 
from the end of No. 4 entry. Trace Creek, Boyd county. 
Averaged by P. N Moore.'' 
A pure jet-black coal. Very little fibrous coal or pyrites 

^apparent. 

No. 1289 — Coal. Labeled ^' Coalton Coal, No. 7. Two hund- 
red and fifty yards from west end of No. 4 entry, &c. Aver- 
aged by P. N. Moored 

Contains more fibrous coal and pyrites than the two preced- 
ing. 

No. 1290 — Coal. Labeled ''Coalton Coal, No. y, from Mr. 
Bryan s Bank, Four Mile Creek, Boyd county. Collected by 
A. R. CrandalL Average sample'' 
Jet black. Contains very little pyrites or fibrous coal. 

No. 1 291 — Coal. Labeled ''Coal No. 11. Wm. A. Bolt's 
coal. East Fork of Little Sandy river, above Bolt's Fork^ 
Boyd county. Average sample, collected by A. R. CrandalL'* 
A jet-black coal. But little fibrous coal or pyrites apparent. 

[See Appendix, No. >i64^, for analysis of another Boyd county coal.] 
-22 
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With a few exceptions these may all be considered very 
good coals. These few contain rather too large a proportion 
of ash. This will not prevent them from being very good fuel 
for ordinary purposes. Some of them have a notable propor- 
tion of sulphur, which may render them measurably unsuitable 
for the working of iron, but which will not be otherwise injuri- 
ous. It may be remarked, however, that the estimation given 
above is of the total amount of sulphur in the coal, in whatever 
form of combination it may exist. The analyses for the deter- 
mination of the sulphur having been made by deflagrating the 
powdered coal with a mixture of nitre, carbonate of soda, and 
common salt (each chemically pure, of course), and not by the 
usual process of oxidation with nitric acid, &c., the extraction 
of the sulphur is therefore more complete than usual. These 
are all splint coals. 

The relation between the specific gravity and the proportion 
of ash does not seem to be a constant one, as may be seen in 
the following statement : 

Speciiic gravity i . 279 Per centage of ash 7-74 

** ... 1.304 • • 7.10 

1.308 •* ......... 5-8^ 

'* i.^x^ '* 8.0a 

" 1.320 *» 5.10 

'« 1.328 " 6.82 

** 1-336 " 7.a> 

• • 1 . 340 « • 6 . 60- 

1.358 •* 8.90 

" 1.364 " n.5<> 

1.365 '* 8,74 

•* 1.^66 •• 12.00- 

1.404 *• 14-74 



In the appendix are given, for comparison, the analyses of 
some of the most celebrated Indiana, Ohio, and Illinois coal, 
which are used iii the smelting of iron, &c. 

No. 1292 — Marly Shale. From near the top of tlie ridge 
between Clintoji Furnace and Canno?isburgy Boyd county. 

A friable indurated marly clay, of dirty-greenish and brown- 
ish colors. 

24 



CHEMICAL REPORT. Z$ 

<ipiMK!S|TION DRIED AT 212^ P.; AS DETERMINED BY DIGESTION IN CHLOROHYDEIC ACID, AC.. 

Alumina, and iron and maivganese oxides . 13.645; 

Lime, carbonate .480- 

Magnesia •929* 

Phosphoric acid .217 

Sulphuric acid •079< 

Potash 1.387 

Soda .080 

Water expelled at red heat 5-830 

Silica and insoluble silicates 77*5^ 

Loss. , . , , .795 

100.000 

On treating this marl, by ignition with carbonate of lime 
and chloride of ammonium, for the complete separation of its 
alkalies, according to the method proposed by Prof. J. Law- 
rence Smith, we obtained a total of 3.989 per cent. o{ potash 
and 0.639 per cent, of soda. So that about two thirds of the 
potash is in such a state of combination, in the silicates of this 
marly clay, as to resist the solvent action of chlorohydric acid,, 
of specific gravity i.i, although digested for eight or ten days 
in the sand-bath heat. Possibly admixture with slacked quick- 
lime might help to set free this considerable proportion of 
alkali, and make it an available mineral fertilizer for exhausted, 
light soils. 

No. 1293 — Pig Iron. ''Hot Blast No, i, Bellefont Furnac^y. 

Boyd county. Collected by P, N, Moore'' 

A moderately coarse-grained dark-grey iron. Yields to the 
file, and extends somewhat under the hammer. 

No. 1294 — Pig Iron. ''Hot Blast No, i, Foundry, Buena: 

Vista Furnace, Collected by P, N, Moore,'' 

A coarse-grained grey iron. Yields to the file ; extends a\ 
little under the hammer. 

No. 1295 — Pig Iron. "Mill Iron No, \ , Ashland Furnace, Boyd 
county, stone-coal Iron, Sent by Col, Douglas Putnam, jr'^' 
A very fine-grained light-grey iron. Yields to the file;. 

Brittle. 

No. 1296 — Pig Iron. "Mill Iron No. 2. Stone-coal Iron.. 
Ashland Furnace, Sent by CoL Douglas Putnam, jr. 
Not quite so fine-grained as the preceding. Light-grey.. 

Yields to the file. Brittle. 
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No. 1297 — Pig Iron. Foundry Iron. Ashland Furnace^ 
^c, &c. (as above). Coarser-grained than the preceding. 
Yields to the file. Brittle. 

composition of these BOYD COUNTY PIG IRONS. 



No. 1293. 



No. 1294. 



No. 1295. 



No. 1296. 



No. 1297. 



^Specific gravity . 

Iron 

<jraphite .... 
Oombined carbon 
Manganese . . . 

*Siliccn 

Slag 

Aluminum . . . 
■Calcium .... 
Magnesium . . . 
Potassium . . . 
Sodium .... 
'Phosphorus . . . 
Sulphur .... 

Total .... 
Total carbon . . 



7.132 



7.127 



6.410 



6.503 



6.406 



93.208 

3 -350 

.220 

.054 

2.3«9 
1. 160 

.193 
.144 
.095 
.047 
.032 
.194 
.005 



93-712 
2.990 
.210 
.056 
1.908 
.600 
.644 
.104 
.095 
.063 
.010 
.380 
.066 



91- 
2. 



420 
460 
.240 
.'95 
3-709 
.540 

Not est. 
.176 
.233 

Not est. 

Not est. 

.385 

.082 

Loss .560 



90.899 

2.560 

.160 

.236 

5. 121 

.760 

Not est. 

.072 

.106 

Not est. 

Not est. 

.394 

.045 



89.731 

1.660 

.790 

.471 
6.308 
1. 120 

Not est. 
.152 
.060 

Not est. 

Not est. 
.461 
.015 



101.091 



100.838 



100.000 



100-353 



100.768 



3.570 



3.200 



2.700 



2.720 



2.450 



No. 1298 — Virgin Soil. ''From woods in tJie valley of East 
Fork of Little Sandy river, taken to six inches below the 
surface. Farm of Vincent Calvin, near Can?ionsburg, Boyd 
'County. Collected by f. A, Moytroe^ 
Soil of a dirty-buff color. All passed through the coarse 

^ieve (289 meshes to the inch). 

JMo. 1299 — Sub-soil of the preceding, &c., &c. 

Of a buff color ; lighter in tint than the preceding. All 
passed through the coarse sieve. 

'No. 1300 — Virgin Soil. ''Southeastern slope of hill sixty feet 
above the bed of the creek. V. Calvin s farm, &c., &c. 
Sample taken six inches from the stir face by f. A. Monroe'' 
Of a dark dirty-drab grey color. The coarse sieve removed 

from it a considerable proportion of small fragments, many of 

which are angular, of ferruginous sandstone. 
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No. 1 301 — Sub-soil of the preceding^ taken two- feet below the 

surface, &c., &c. 

Lighter colored than the preceding ; dirty-drab grey. Sift- 
ed out more of ferruginous sandstone fragments than from the 
preceding. 

No. 1302 — Old Field Soil. ''Surface soil from a f eld forty- 
five years in cultivation^ on East Fork of Little Sandy. Farm 
of V. Calvin, near Cannonsburg.'' 
Soil of a dirty dark-buff color. All passed through the 

coarse sieve. 

No. 1303 — ** Sub-soil of the next preceding^ taken two and a 

half feet from the surface, <2fc." 

Of a dirty-bufif color, lighter in tint than that of the surface 
-soil. AH passed through the coarse sieve. 



COMPOSITION OF THESE BOYD COUNTY SOILS, DRIED AT 2I2<> F. 



No. 1298. No. 1299. No. 1300. No. 1301. No. 1302. No. 1303. 



•Organic and volatile matters. 
Alumina, and iron and man- 
ganese oxides 

Lime, carbonate . . 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates , 
Water expelled at 380° F. . 
Loss 



3.H0 

5.091 
.214 

.034 

.134 

trace. 

.3^7 

.076 

90.490 

.650 



3.085 

6.642 
.116 
.178 
.083 



7.985 

7.425 
.571 

.208 



.307 
.099 
88.420 
•525 
.545 



.435 

.045 

81.410 

.915 
.554 



5.190 

9.984 
.392 
.251 
.191 
trace. 
.205 
.050 
83.230 
.500 
.007 



4.915 

9.019 
.259 

.333 
.156 
.038 

•344 
.027 

83-765 
1.235 



Total 



100.146 



100.000 



100.000 



100.000 



100.091 



4.905 

9.675 
.276 

.053 

.160 

trace. 

.282 

.176 

83.335 

1-315 



100.227 



Hygroscopic moisture . . 



1.375 



1.735 



2.225 



1.700 



2.335 



Potash in the insol. silicates . 



Not estima 



ted. 



Soda 



Not estima 



ted. 



Character of the soil . 



Virgin 

toil. Val 

ley. 



Sub-soil. 



Virgin 

soil. Slope 

of hill 



2.840 



Sub-soil. 



Old field. 



Sub-soil. 
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These soils, if sufficiently drained and properly cultiyatecL 
may be made quite productive, although the silicious material 
is in rather large pi^pportion in spme. By comparing the com- 
position of the virgin soil No. 1300, with that of the corres- 
4)onding old field soil No. 1302, it will be seen that cropping,, 
without the use of manures, has notably diminished the phos- 
phoric acid, potash, and lime carbonate, while the relative pro- 
portion of the sand and silicates is increased. 

[For Bourbon County Limestone, see the Appendix.] 
BRACKEN COUNTY. 

No. 1304 — Soil. Labeled ** Top Soil^ one to eight inches from 
surface. Old field in grass ; thin and bare in places. Sample 
from a fertile comer, beyond the fence wh-ere it had been out 
of culture for five years or more'' Collected by Prof N. S. 
Shaler. 
Of a dark grey-buff color. Contains no gravel or coarse 

sand. 

No. 1305 — '* Sub-soil of the preceding; taken fourteen ta 
eighteen inches below the surface, just above the rock sub- 
stratum. It has some faint traces of original bedding, show- 
ing that it had been formed by decomposition of rock in place^ 
Collected by Prof N. S. Shaler:' 
Of a handsome yellowish-buff colon No gravel. 

No. 1306 — ^Top Soil of the field No. 1304; taken in a worn 
place; has been longer in cultivation and is much more worn 
than that. Will not hold sod. Has been in cultivation over 
twenty years. Collected by Prof. N. S. Shaler'' 
Of a yellowish-buff color, very little darker than that of the 

sub-soil. Contains a small quantity of small fragments of red 

ferruginous shale. 
28 
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EXTRACTED FROM 1000 PARTS OF THESE SOILS (AIR DRIED) BY DICES- 
TION IN CARBONIC ACID WATER. 



No. 1304. 



No. 1305. 



No. 1306. 



Organic and volatile matters 

Alumina, and iron and manganese oxides . . 

Lime, carbonate 

Magnesia 

Potash 

Soda 

Soluble silica 

Phosphoric, sulphuric, and nitric acids and loss 

Total extract from 1000 parts 

Color of the extract 



0.483 
.013 
.496 
.030 
.030 
.020 
.060 
.184 



0.600 
.013 
.040 
.023 
.010 
.020 
.130 
.130 



0.294 
.010 
.080 
.014 
.020 
.020 
.110 
.118 



i.3'6 



0.960 



Light 
brown. 



Light 

brownish 

grey." 



.666 



Brownish 
grey. 



COMPOSITION OF THESE BRACKEN COUNTY SOILS, DRIED AT 2I2« F. 



No. 1304. 



No. 1305. 



No. 1306. 



Organic and volatile matters 

Alumina 

Iron, peroxide 

Manganese, brown oxide . 

Lime, carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 
^ater expelled at 380® F. . 

Total 

Water expelled at 2I2<» F. . 



4.140 

5.837 

7.150 

.225 

a trace. 

.297 

•233 
a trace. 

.110 

a trace. 

82.140 

1. 015 



4.775 

5.513 

6.025 

.170 

a trace. 

.269 

.424 

a trace. 

.197 

•174 

81.970 

1. 100 



3.965 
.070 

a trace. 
.268 
.217 

a trace. 

.135 

.076 

87.815 

not est. 



101.147 



100.617 



99.718 



3.200 



2.300 



These soils are all deficient in lime. Top-dressing with this 

material would doubtless greatly improve their productiveness. 

This should, however, be accompanied with the use of clover 

or other green fertilizing crops, to increase the proportion of 

humus, which is also deficient in the soils. The difference in 

the amount of soluble matters extracted by digestion in water 

charged with carbonic acid, as well as the relative proportions 

of the potash, &c., in that extracted matter, and the amount 
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of sand and silicates, correspond with the observed relative 
productiveness of the soils. 

No. 1307 — SiLicious MuDSTONE (of Dr. Owen). Rock belom 
Soil No. 1304 ; averages from twenty-eight to thirty-Jive inches. 
Uniform. Some, of the layers completely decomposed; all of 
them softened by decay. Three miles northwest of German- 
town. Collected by Prof N. S. Shaler. 
A dirty grey-buff, friable, sandy shale. Adhering to the 

tongue. Many fossils in the laminae. 

COMPOSITION, DRIED AT 212® F. 

Silica , 76.060 

Alumina, and iron and manganese oxides 14-959 (by difference).. 

Lime, carbonate .500 

Magnesia, carbonate . 345 

Phosphoric acid .486 

Potash 2.735 

Soda 1-515 

Water expelled at red heat 3.400 

100.000 

This analysis having been made by fusion, instead of diges- 
tion in acids, &c., &c., gives the /^/a/ contents of alkalies and 
phosphoric, as well that quantity which may be immediately 
available for plant nourishment as that which for the present is 
locked up in firm combination in the silicates, which can only 
become available in the natural course of long weathering. 

BRECKINRIDGE COUNTY. 

No. 1308 — " Red Under Cia\Y,from near Braftdenburg. Col- 
lected by Mr. G. E. Chick. 
A somewhat adhesive ferruginous clay, of a dark brick-red 

color ; containing some fragments of weathered chert. 

COMPOSITION, DRIED AT 212® F. 

Organic and volatile matters, mostly water . 9>^^ 

Alumina, and iron and manganese oxides 20.860 

Lime, carbonate. 1.060 

Magnesia .684 

l*hospboric acid . 23a 

Sulphuric acid .061 

Potash (including that in the silicates) .982r 

Soda (including that in the silicates) . 501 

Sand and insoluble silicates 66.680 

100. 05^ 
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Although this clay contains a considerable per centage of 
potash, nearly one per cent., it is not probable that it could be- 
profitably used as a fertilizer, because of the fact that a very 
large proportion of its alkalies is in the insoluble silicates, 
where they would not be immediately available for plant nour- 
ishment. 

It might be employed, however, to improve the condition of 
light sandy soils. 

BUTLER COUNTY. 

No. 1309 — LiMONiTE. Labeled ''Ore from the famn of Jos. E. 
Taylor, near the mouth of Little Reedy ; one mile and a half 
from. Green river. Average sample by f, 7?. Proctor.^' 
Limonite in irregular laminae ; with much softer ochreous ore. 

No. 13 10 — Limonite. Labeled ''Ore above the upper coaL 
Stevens coal mine, near the mouth of Bear Creek. Average 
sample by P. N. Moore,'' 
In dense, curved, dark-brown laminae, incrusted by and 

inclosing softer ochreous ore. 

COMmSITION OF THESE LIMOXITES. DRIED AT 2I2« F. 



No. 1309. 



No. 1 3 10. 



Iron, peroxide 

Alumina 

Manganese, brown oxide. . 

Lime, carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Water expelled at red heat . 
Silica and insoluble silicates 
Alkalies, &c., and loss . . . 

Total 

Iron, per centage 

Phosphorus, per centage . . 
Sulphur, per centage . . . 
Silica, per centage 



48.049 
.171 
.140 
.540 

•345 

. -473 

9.750 

31.900 

.437 



44.794 

2.391 

a trace. 

.645 
.234 
.535 
.15& 
7.700^ 
44.180 



100.000 



100.815 



33.634 



31.482 



.150 



•233 



.189 



.065 



29.460 



42.200 



31- 
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The somewhat large proportion of phosphorus in these two 
ores may make the iron obtained from them somewhat "cold- 
short," and the sulphur in No. 1310 is in rather too large 
quantity. In other respects these ores are good, and they 
might be profitably smelted for ordinary foundry iron. 

JNo. 131 1 — Clay Iron-stone. Labeled ''Ore from /no. Hud- 
^ons on Young s Ferry road. Average sample by P, N, 

Moorer 

A dark grey, fine-granular iron carbonate, partly converted 
Hnto limonite. 

No. 131 2 — Clay Iron-stone. Labeled ''Ore resting on the coal 
at Knob Lick, half a mile from Big Reedy Creek, near road 
to Young s Ferry. Average safnple by P. N, Moored 
Granular iron carbonate, somewhat oolitic, partly converted 

into limonite, and containing small fragments of fibrous coal. 

composition of these clay iron-stones, dried at 212° F. 



No. 131 1. 



No. 1312. 



Iron, carbonate 

Iron, peroxide 

Alumina 

Lime, carbonate 

Magnesia, carbonate. . . . 
Manganese, carbonate . . . 

Phosphoric acid 

'Sulphuric acid 

Silex and insoluble silicates 
Water and loss 

Total 

— ^— ™^— — — ~^^ ' I .— 
Iron, per centage 

Phosphorus, per centage . . 

Sulphur, per centage . . . 

Silica, per centage 

Specific gravity 



29.914 

17.945 

3-583 

12.036 

3677 
a trace. 

.467 

.381 
28.040 

3-957 



22.583 

I7.3'3 

.835 

6.714 

2.830 

a trace. 

.972 

.473 

44.240 

4.040 



100.000 



27.041 



22.969 



.204 



•423 



.152 



.189 



25.260 



42.760 



not est. 



not est. 
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No. 13 1 3 — Coal. Labeled ''Stevens' coal. Stevens^ bank, Bear 
Creeky, two miles from Green river, Butler county. Average 
sample by P. N. Moore.'* 

A deep-black coal, breaking into thin layers under the ham- 
mer. Fibrous coal and fine-grained pyrites between the 
laminae. Contains a little shale. 



COMPOSITION OF THE AIRDRIED COAL. 



No. 1313. 



Specific gravity 



Hygroscopic moisture . . . 
Volatile combustible matters 
Coke 



1.378 



3-40 
30.66 
65.94 



Total 



Total volatile matters . . 
Fixed carbon in the coke , 
Ashes 



34.06 

54.94 
11.00 



Total 



100.00 



'Character of the coke . 



Spongy. 



-Color of the ash 



Brownish 
lilac-grey. 



Per oentoge of sulphur . 



2.544 



No. 1 3 14 — Limestone, from Barren river, near the mouth of 
Gasper Creek ; sub-carboniferous. From the stock pile of 
Airdrie Furnace. Sampled by P. N. Moored 
A light-grey, fossiliferous limestone. 

COMPOSITION, DRIED AT 212® F. 

Lime, carbonate 93.020 ss 52.091 per cent, of lime. 

Magnesia, carbonate 2.088 

Alumina, and iron and manganese oxides .917 

Phosphoric acid .243 ^ o. 106 per cent, of phosphorus. 

Sulphuric acid .604= .242 per cent, of sulphur. 

Silica and insoluble silicates 2.760 

Water and loss .368 

100.000 
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CALDWELL COUNTY. 

Galena (lead sulphide), selected from specimens sent by 
S. Marble & Son, Princeton, Kentucky, from their lead mine 
in this county. The vein is in the sub-carboniferous limestone, 
described as generally five feet wide. The mine has a twenty 
feet drift, forty-five feet wide. The gangue of the ore is prin- 
cipally fluor-spar, containing more or less zinc blende. 

This ore was examined principally for its proportion of 
silver ; and by a careful analysis of the lead, obtained from it 
by reduction with the usual flux (of soda carbonate, potash 
nitrate, and sodium chloride), solution of the reduced metal in 
diluted nitric acid, and precipitation of the filtered solution by 
means of a very dilute solution of lead chloride, a very small 
proportion of silver was obtained, not exceeding in amount 
two hundred and sixty-six (266) grains to the ton (of 2,000 
pounds) of thfe selected galena. As is well-known, pure 
galena contains from eighty-one to eighty-six per cent, of lead 
in general 

This mine cannot, therefore, be profitably worked for silver; 
but if fluor-spar is found to be practicably valuable for the 
purification of iron from phosphorus, &c., this, as well as the 
lead, may be advantageously explored. 

CAMPBELL COUNTY. 

No. 13 1 5 — Marly Shale. Labeled '' Clay Marl, from Cincin- 
nati Group; quarter of a mile from Newport, o?i the Alex- 
andria Turnpike; upper blue clay. Collected by Prof N. S. 
Shaler^ Lower Silurian. 
A dark-grey, soft shale. Adhering to the tongue. 

No. 1 3 16 — Marl. Labeled ** Marl, from the silicious mud-stone- 
of Dr. Owen, ten feet from the surface. Not distinctly strati- 
fied. Gallows Gap. Collected by Prof N. S. Shaler.'' 

Buff-colored; friable; fine-grained. 
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No. 131 7 — Clay Shale. Labeled ''Newport Reservoir; three 
hundred and forty feet above the Ohio river, A mixture of the 
clays i7i a set of beds, containing a few limestone layers, six 
feet from the surface to twelve feet' ^ Collected by Prof N. S, 
Shaler. 

A yellowish, soft shale, with some softer ferruginous clay- 
mixed. Adhering to the tongue. 

No. 1318— ^Clay Shale. Labeled '' Newport Reservoir, upper- 
blue clay, three hundred and twenty feet above high water in 
the Ohio river'' Collected by Prof N, S. Shaler. 
A dark, bluish-grey soft shale. Adhering to the tongue. 

No. 1 3 19 — Clay. -Labeled '' Brick Clay, about three feet above- 
high water i?i the Ohio river; Newport, Kentucky." Collected^ 
by Prof N. S. Shaler. 
A light, ferruginous, yellow silicious clay. 

No. 1320 — Sandy Ferruginous Clay. Labeled ''Sandy Clay, 
three feet from surface ; Mt. Vernon road, half a mile from- 
Alexandria Turnpike." Collected by Prof N. S. Shaler. 
Of a light reddish-brown color. 

No. 132 1— Ferruginous Clay, &c. Labeled "Ferruginous Con- 
glomerate ; side of road, one m,ile north of Grant' s Creek., 
North /lead waters of Phillips' Creek." Collected by Prof 
N. S. Shaler. 
Ferruginous clay, with nodules of impure hydrated peroxide" 

of iron included. 

No. 1322 — Sand. "Labeled "Moulding Sand, Columbia Trace, 
half a mile northeast of Newport Water- Works Reservoir ^ 
Collected by Prof N. S. Shaler. 
A fine sand of a dirty-salmon color, composed mainly of 

minute rounded quartz grains. 
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No. 1323 — Sand. Labeled ''Sand beneath the Brick Clay. Sec^ 
tion on Columba comer of Harris street; Newport y Ken- 
tuckyr Collected by Prof N. S, Skaler. 
A moderately fine sand, of a dirty-buff" color. Examined 
with the glass it showed mostly rounded grains of hyaline, yel- 
low and milky quartz, with dark grains of some ferruginous 
mineral. 



COMPOSITION OF THESE CAMPBELL COUNTY MARLS, CLAYS, AND SANDS, 

DRIED AT 2120 F. 



No X315 



No 1316 



No. 13x7 



No. X 31 8 



No. X 3x9 



No. x3aoNo. 13a x 



No. X3aa No. 1333 



Silica 

Alumina, and oxides of iron 

nxanganese 

'Lime, carbonate 

Magnesia, carbonate . . . . 

Potash 

Soda 

Phosphoric add 

Sulphuric acid 

Water expelled at red heat . 
Loss 

Total 



47.3ao 

28.050 

T3.4«/> 

1. 135 

3 254 

.640 

Not esti 

4.800 

.966 



68.760 

X3.0SO 

9.860 

3- 859 
1.329 
.976 
.223 
mated. 
.200 
.743 



58.080 



3» 



5X.420 

99.450 

6.850 

1.356 

4.X24 

.567 

.X32 



4.400 
X.8IX 



72.660 



83.560 



30.500 


13.333 


a trace. 


.x6o 


.83a 


a trace. 


x.a43 


.675 


not est. 


.382 


.X92 


not est. 



4.200 

.373 



57.X60 

.860 

1.776 

3.698 

.555 

not est. 

3 4" 



8X.660 

12.700 

a ir.ice. 

a trace. 
.756 
.637 

a trace. 

4.400 



85.840 

3.500 

7.400 

.296 

not est. 

not est. 

not est. 

2. 300 
.764 



xoo.ooo 



xoo.ooo xoo.ooo 



too. 153 



These marly shales, marls and clays, are not especially valu- 
able as fertilizers, although some of them contain considerable 
proportions of potash and phosphoric acid. The former, how- 
ever, is mostly in firm combination in the silicates, which are 
insoluble in acids, so that it can only be made available by 
long weathering, or, possibly, by the action of lime, &c. 

No. 13 15 appears to be the best of them. They all would 
be useful as top-dressing for improving light sandy soil. 

The sands have no peculiar interest, although useful for 
many well-known purposes. 



No. 1324 — Soil. Labeled ''Virgin Soil, in open woods, farm 
of Gen. G. B. Hodge. Flat Woods; waters of Phillips' 
Creek; one and a half miles southeast from Grant's Lick. 
Timber — white oak, hickory, small beech, and walnut'^ Col- 
lected by Prof N. S. Shaler. 
Soil of a warm yellowish-drab color. It all passed through 

^he coarse sieve (of 289 meshes to the inch), except some 
-36 
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r9!p,0ets, a very small quantity of shot-ii^on ore, an4 ^ h^ 
Sfp^all rounded pebbles oJ[ milky quartz. 

No. 1 325 — Soil. Labeled * • Old Field Soil. Field adj(nnmg the 
woods whence came No. 1324. Cultivated in com and tobcuco 
for more than forty years. No manuring. Still brings a lit-- 
tie com. Sample one to seven inches from the surf axe. '^ Col-- 
lected by Prof. N. S. ShcUer. 

Soil of a warm yellowish-drab color. All passed through^ 
t;he coarse sieve except a few fragments of wood, two or three 
small water-worn pebbles of milky quartz, and some small 
angular fragments of decomposing chert. It also contains, 
some fine shot-iron ore. 

No. 1326 — Soil. Labeled ''Same old f eld as the preceding.. 
Plowed in 1871 to the depth of twenty inches and sub-soiled^ 
Now {\%T^ in timothy grass. Seems to want lime'' Coir- 
lected by Prof N. S. Shaler. 
Color, &c., much as in preceding soil. 

No. 1327 — Soil. Labeled ''Sub-soil, twelve inches from the- 
surface, same field as preceding, forty years in cultivation^ 
Silicious muds tone beneath.*' Collected by Prof N. S. Shaler^ 
Soil of a yellowish-drab color ; more yellowish than pre- 
ceding. All of it passed through the coarse sieve, except a. 
very small quantity of shot-iron ore. 

No. 1328 — Soil. Labeled "Spur of hill sixty feet above the posi- 
tion of the preceding soils. In corn for two years. Twenty 
bushels to the acre this year (iSy2f)'t ^^ culture. Surface 
soil." 

Soil of drab color. Lighter colored than any of the preced- 
ing soils. Moist soil cakes in the bag like clay. It mostly 
passed through the coarse sieve, leaving only some shot-iron 
ore and small quartz pebbles, &c. 

3r 



^S CHEMICAL REPORT. 

No. 1329 — Soil. Labeled ''Virgin Soil, border of cultivated 
Jield, newly cleared. Slope faces southwest. Land reputed 
rich; but in the midst of much poor land. Sells for two 
hundred dollars per acre. Youtseys land, eight miles from 
Newport, Alexandria Turnpike.'' Collected by Prof N. S. 
Shakr. 

A clay soil of a dark buff-grey color. Aggregated, on dry- 
ing in the bag, &c., into quite hard, irregular and angular small 
lumps. Makes a very tenacious, sticky clay when wet. 

No. 1330 — Soil. Labeled ''Sub-soil (under the precediyig soil) 
two feet from the surface, &c'' Collected by Prof. N. S. 
Shaler. 
A clay soil of a light grey-buff color; aggregating into 

.pretty compact lumps on drying. 

See No. 1334 for composition of the limestone underlying 
*this land. 

J^o. 1 33 1 — Soil. Labeled ''A curious gravelly loam, two feet 
below surface, with bits of chert, from the sub-carboniferous 
of Upper Licking. Silicious mudstone and limestone below. 
Upper waters of Pond Creek, ftear Pond Creek Post-office, 
on new turnpike^ about four miles southwest of Alexandria.'' 
Collected by Prof N. S. Shaler. 

A deep yellow-buff colored sub-soil, containing nearly one 
sixteenth of its weight of fragments of ferruginous shaly 
sand rock, rounded quartzose pebbles, and shot-iron ore. 

No. 1332 — Soiu Labeled ''Old field in grass. Slope of 10° 
south. Resti7ig on river detritus. Side of ru7i near Neitport, 
Ke7itucky'' Collected by Prof N. S. Shaler. 
Soil of a dark grey-buff color. All of it passed through the 

coarse sieve. 

No. 1333 — Soil. Labeled "Bottom field of the next preceding, 
taken two feet from the surface. Detrital grit. Twenty feet 
above high water of Ohio river." 
Soil of a handsome orange-grey, or grey-orange-buff color. 

Aggregated into friable clods. 
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•COMPOSITION OF THE$E CAMPBELL COUNTY SOILS AND SUB-SOILS. 

DRIED AT 212* F. 



No. 1334 



N©. «325 



No. Z336 



No. X3a7 



No. 1338 



No. 1339 No. 1330 



No. X331 



No. X33a 



No. 1333 



'fixtracted from x,ooo 
parts by carbotiated 
water 



X.700 



0.830 



3. 700 



5.650 



0.7x6 



COMPOSITION OF 


THE CARBONIC ACID 


WATER 


EXTRACT. 






Organic and ▼oiatlle mat- 
lera ......... 


X.060 

:IS 

.6zo 
.080 

Notesti 

a trace. 

a trace. 

Notesti 
.060 
.ozo 

. 133 


X.030 
.X30 
.070 
.400 

matedf. 
a trace, 
a trace, 
mated. 

.070 
.050 
.090 


0.580 
.110 
.080 
.360 
.004 

a trace, 
a trace. 

.050 
.040 
.055 
.031 


0.530 
.040 

not est. 
.090 
.040 

a trace, 
a trace. 

.ozo 
.030 
.150 


0.730 

.080 

not est. 

.760 

.010 

a trace, 
a trace. 

.050 
.oao 
.170 
.050 


0.690 

.020 

not est. 

I.<20 

not est. 

a trace, 
a trace. 

.030 
.040 
.070 
.330 


0.490 

.050 

not est. 

4.440 
.450 

a trace, 
a trace. 

.030 

,020 
.180 


0.3x6 

.ozo) 
not est j 
.t8o 
.030 

a trace, 
a trace. 

.030 
.040 
.X30 


0.396 

.060 

.430 
.ozo 

a trace, 
a trace. 

.037 
.015 
.080 
.053 


0.8x5 

.030 

.380 
.040 

a trace, 
a trace. 

.030 

.020 


Alumina, oxd. iron, &c. 
Manganese oxide . . . 
Ume, carbonate .... 

Magnesia 

Nitric acid 

•Phosphoric acid .... 

Sulphuric acid 

Chlorine 

Potash 

Soda 


Soluble silica 

-Losa 


.067 


Total 


3.333 


7.876 


t.330 


0.890 


1.860 


3.700 


5.650 


0.736 


x.c8o 


X.373 





COMPOSITION 


OF THESE SOILS, DRIED AT 


212° F. 








Organic and volatile mat- 
tcn 


3.650 

3-375 

3. "5 

-059 

.130 

.034 

-X45 

a trace. 

.I30 

.047 
.045 

87-545 

i.z6o 

.565 


a. 555 

3.415 

3.038 

.037 

.496 
.Z09 
a trace. 
.062 
.X33 
.090 

89.335 
X zzo 


2.540 

3.900 

3- 374 

n«test. 

.xas 

.008 

.093 

a trace. 

.064 

.160 

.055 

88.305 

T.030 
.366 


3-972 
.427 

•X35 

.250 

.Z22 

a trace. 
.062 
.109 
.OZ5 

87.560 

Z.040 

.015 


8.965 

4.040 

4.787 

-47X 

.450 

.350 

.093 

a trace. 

.240 

.07Z 

.Z70 

78.963 
z.500 


7.615 
5.175 

.990 
.530 
.483 

a trace. 
.736 

a trace. 
.070 

75- 590 
z.850 


5960 

'X 
3.890 
.500 
■313 

a trace. 

.593 
.019 
.180 

75.415 
Z.017 


5.X60 

3.8z5 

4-300 

.390 

a trace. 

.474 

.420 

a trace. 

•443 

.045 

.Z30 

83. 775 

Z.350 


3.980 

.070 

a trace. 

.356 
a trace. 
.ZX5 
.048 
.080 

91.655 
X.035 


2x35 

::% 

.320 

a trace. 

.300 

.240 

a trace. 


JUumina . 

Jron oxi-^c 

jManganese. br. oxide. . 
.Lime, carbonate .... 

Magnesia 

Phosphoric acid .... 

iSulphuric acid 

Potash 

•Soda 


Soluble silica* 

Sand and insoluble sili- 
cates 

Water expelled at 380P F. 
Jxiss 


.067 
89.040 

Z.OIO 




.... 












Total ....;... 


zoo. 000 


100.469 


ZOO. 000 


100.000 


zoo. 000 


zoo. 000 


100.180 


zoo. 202 


zoo. 792 


100.545 


"Water expelled at 212O F. 
Potash in insoluble sili- 
cates 

Soda 


1.765 

not est. 
not est. 

Virgin 
.Hoil. 


X.550 

1.3" 
.700 

Old field 


Z.665 

not est 
not est. 

Old field 


a. 235 


2.550 

not est. 
not est. 


5.075 

2-73' 
.929 


4.300 

not est. 
not est. 


4.825 

not est 
not est. 


X.400 

not est. 
not est. 


2.3Z5 

not cs! . 
not est. 






•Character of soil .... 


Sub-soil. 


New soil 


Virgin 

Soil. 


Sub-soil. 


Gravelly 
loam. 


Old field 


Old field 



• It Is proper to state, that this quantity d(»es not represent ihe " soluble silica " which might have been extracted 
by boiling the "silicious residue" in solution ot carbonate of soda. &c., but simply the amount which was held in 
the add solution of the soil. But little importance was attached to this dctcrmin.ition, not because its existence in 
•the plant is consider^ by many modem agricultural chemists as " an accident " and " unessential," if not " useless " 
Jsee " How Crops Feed," by Prof. S. W. Johnson, page 353); but becau^se it is to be found, ordinarily, dis>^olved 
m all waters which percolate soils. Moreover, Prof E. A. Hilgard shows that the amount of .soluble silica in the 
ttUdous residue of a soil usually bears a pretty constant relation to the quantity of lime in it. Its proportion at 
any given time doubtless depends on the relative decomposition of the silicates of the soil at that time. 

In addition to the determinations given in the preceding 
table of the composition of these soils, the ^* sand a?id insoluble 
silicates'^ were analyzed, by the method of fusion, &c., &c., 
with the following results, viz : 
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COMPOSITION OF THE SAND AND INSOLUBLE SILICATES IN THE too 
PARTS, DRIED AT 2i2« F. 





No. 1325. 


No. 1327. 




Silica 

Alumina, &c., &c 
Lime ... . . . 

Magnesia .... 

Potash 

Soda 


89.560 
7.650 

.324 
.260) 
1.464 

.743 


88.660 

9310 

1.684 

.346 


s=s 1.311 and 1.477. severally calculated into lOO 
pans of the soil. 


Total ..... 


100. 001 


ICO. 000 





An attempt was also made, with the use of the celebrated 
Nobel's apparatus, to submit some of these soils to silt anal- 
ysis ,• z. e, to determine the relative proportions of the fine and 
coarser earthy material contained in them ; but the results of 
comparative operations on the same soil were so discordant 
that no value whatever could be attached to them. 

The writer regrets that he was not able, for want of time, 
&c., to apply to the silt analyses of some of these soils the 
improved apparatus devised by Prof. Eugene W. Hilgard, and 
used by him in his researches on the soils and clays of Missis- 
sippi, while he was the State Geologist, as described by him 
in a paper read by him at the Portland meeting of the Ameri- 
can Association for Advancement of Science, August, 1873, and 
published in American Journal of Science a7td Arts, October 
and November, 1873. 

The chemical analyses were conducted very much as is de- 
scribed in volume III of Kentucky Geological Reports, except 
that a larger quantity of the soil was digested in water con- 
taining carbonic acid, charged under the atmospheric pressure 
only, and found by analysis to contain about 0.9 of its volume 
of this gas. Instead of filtering the solution, a proportional 
quantity of it was drawn off from the residue by means of a 
pipette of proper construction. 

The residue obtained by evaporating this solution, frequently 

deflagrated when ignited, showing the presence of nitrates^ 
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This was observed, in a marked degree, with the extracts from 
Nos. 1324, 1325, 1326, 1327, and 1329. 

The above table of the results of the analyses of these soils 
is interesting, as demonstrating, what has frequently been 
called in question by agricultural chemists in recent times, the 
possibility of ascertaining the agricultural capabilities of soils 
by chemical analysis ; having due reference, of course, to the 
physical conditions. 

For the purpose of more ready comparison of some of the 
results of these analyses, we copy in the following table the 
proportions of some of the most essential ingredients and 
educts of these soils : 





Extracted 
by carbon- 
ated water 
from 1,000 
parts. 


Extracted by acids from lOO parts. 




Organic and 
volntile 
matters. 


Lime, car- 
bonate. 


Phosphoric 
acid. 


Potash. 


No. 

1324, virgin soil 

1325, old field, same locality. . . 

1326, old field, same locality . . 

1327, sub-soil, same locality . . . 

1328, new field, same locality . . 

1329, virgin soil (VouU«ey's), high 
priced; considered rich . . 


2.322 
1.876 
1.220 
.891 
1.860 

2.700 


3.650 
2.550 

2.554 
2.435 
8.965 

7.615 


0.130 
.090 
.125 
.125 
.450 

.990 


0.145 
.109 

.093 
.122 

•093 
■483 


0.120 
.062 

.062 

.48i 
.726 



Youtsey's land will be seen, by reference to Appendix No* 
A. 12, to be strikingly like the California adobe soil in com- 
position and consistence. It also resembles good blue grass 
soil. The others show a deficiency of lime, potash, and organic 
matters, or humus, except that of the *'new field,*' which, like 
No. 1325, is apparently deficient in phosphoric acid, and which 
would be much more productive under better culture than it 
has received, and with the application of phosphate or super- 
phosphate of lime. The use of lime, wood ashes, and of 
green crops, especially of clover, would be beneficial to these 
soils of Col. Hodges? 
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No. 1334 — Limestone. Labeled ''Blue Limestone {Cincinnah 
Groups, just below soils Nos. 1329 and 1330. Youtseys land^ 
Alexandria Turnpike, eight miles from Newport, Campbell 
county'' Collected by Prof, N. S. Shaler. 
A firm coarse-grained semi-crystalline, dark-grey limestone 

full of fossils, corals and shells, with some included nodules o^ 

light olive-grey granular material. 

COMPOSITION DRIED AT 212® F. . i . 

Lime, carbonate 93.200 = 52.192 per cent, of lime. 

Magnesia, carbonate 2.291 

Alumina, and iron and manganese oxides .... 1 . 700 

Sulphuric acid .535= .214 per cent, of sulphur. 

Phosphoric acid .076^ .033 per cent, of phosphorus. 

Potash .173 

Soda . 384 

Silex and insoluble silicates 2 . 360 

100.719 

A limestone not very rich in mineral fertilizers, which would 
yield a good lime for building purposes. 

No. 1335 — ** Marly Shale, from two miles south of Newport^ 
Licking Three Mile Creek. Geological position, 'Cincinnati 
Group,' fifty feet above high watermark of the Ohio river. ^^ 
Collected by Prof N. S. Shaler. 

A friable shale of a handsome light olive-grey color, con- 
taining fragments of small encrinital stems and of orthis mul- 
iicoste. 

No. 1336 — "Marly Shale, from Licking Three Mile Creek, 
two miles back of Newport (^Cincinnati Group). About sixty 
feet above high water mark of the Ohio river. The beds are 
about thirty feet thick, with thin partings, and can be easily 
stripped. Test their value as marl." Collected by Prof N. 
S. Shaler. 

Of a light olive-grey color. The laminae are thinner than in 
the preceding. 
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No. 1336. 




Silica 

Alumina 

Iron peroxide, with some manganese oxide 

Lime, carbonate 

Magnesia 

Phosphoric add 

Sulphunc acid 

Potash 

Soda 

Wa'er expelled at red heat and loss . . . . 



Total 



100.000 



These marly shales resemble in composition the marls and 
•clays reported above. 

CARTER COUNTY. 

JNo. 1337 — Clay. Labeled ^'Fire-clay; average sample from 
the upper bed, four feet thick, on both sides of the hill. Ridge 
between Grassy and Three Prong Creeks, Boone Furnace 
property. Whole bed eight to ten feet thick. Collected by 
Philip N. Moorer 
The dried clay is quite compact, scarcely to be scratched 

with the nail ; has a soapy feel ; not adhering to the tongue. 

Breaks into sharp angular fragments. It is of a light-grey 

color. 

No. 1338 — Clay. ^^From ridge between Grassy and Three 
Prong Creeks, Boone Furnace property. Lower bed. Col^ 
lected by P. N. Moore*' 

Compact, breaking into sharp angular fragments ; hardly to 
be scratched with the nail ; slightly adhering to the tongue ; 
has a somewhat soapy feel. Presents, in parts, an approach 
to an oolitic structure. Color dark-grey, passing into dove- 
color. 

No- 1339 — Clay. ^^From same locality as preceding. Rougher 
part of the upper layer, dfc, dfc. Collected by P. N. Moore.'' 
A light-grey compact rock, of a harsh gritty feel; not to 

be scratched with the nail. Under the glass showing many 
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rounded grains of quartzose sand. Ferruginous incrustation 
on the surface. 

No. 1340 — Clay. ^^ Fire-clay under coal. Old Orchard Dig- 
gings, Boone Furnace property. Carter county. Collected by 
P. N. Moorer 
A compact shaly clay, with some of the lamellar surfaces 

polished in various planes. Has a soapy feel, and no grit. 

Of a dull dove-grey color. 

No. 1341 — Clay. '' Fire-clay from same bed as Nos, 1337, i338» 
and 1339. A dark-colored sample from the lower part of t/te 
deposit'' Collected by P. N. Moore. 

Compact fine-granular ; hardly scratched with the nail ; 
adhering very slightly to the tongue. Of a dark brownish- 
slate color. 

No. 1342 — Clay. '^ Fire-clay under the twelve inch coal Geo^ 
Osentons lofid, ?iear Grayson, Carter cou?ity. Sampled by f^ 
A. Monroe.'' 
A grey or ash-grey clay in a pulverulent condition. 

No. 1343 — Clay Shale. Labeled '' ArgiJaceous Shale, with 
some LingulcB near the top. Railroad etc', half mile south of 
Station {Eastern Kentucky Railroad), G7'ayson, Carter county^ 
Collected by Prof N. S. Shaler.'' 
A soft friable shale of a light buff-grey color, mottled and 

colored between the laminae with ferruginous and black. 

COMPOSITION OF THESE CLAYS, &c., OF CARTER COUNTY, DRIED AT 

212*» F. 



No 1337. No. X338. No. 1339. 



No. 1340. 



No. 1341. 



No. 1343 No. X343. 



Silica 

Ahimina 

Iron, oxide 

Lime 

Magnesia 

Phoaphoric add 

Sulphuric acid 

Potash 

Soda 

Water expelled at red beat 

Total 

*Caii>onatcs. 
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48.560 

37-47t 
a trace. 

. 112 
a trace. 

.255 
not est. 

.283 
13. 030 



45960 
38.531 

a trace. 

•M5 

a trace. 

.563 

not est. 

.950 

• 34« 

14. 310 



54.620 

32.466 

a trace. 

a trace 

a trace. 

•243 

not est. 

.axa 

.6; 



xz 



% 



63.460 

97.203 

a trace. 

a trace. 

a trace. 

.147 

not est. 

X.850 

.584 

7.756 



45.560 
43.775 

a trace. 
.«45 

a trace. 

.307 
not est. 

8.53a 



64.360 

24.604 

not est. 

.538 

.946 
.«57 
.75« 
.5x5 
8.300 



xoo.ooo 



xoo.ooo. 



xoo.ooo xoo.ooo 



x9o.a9o 



66.060 

33 736- 

not est. 

•.3«> 

*.X3t 

not est. 
a.093. 
a.97j 
5.300 



«oo.oo» 
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The composition 6f these clays indicate that most of them 
are highly '* refractory " or fire-clays, and that all could be 
used for the manufacture of stone-ware, terra cotta, &c. 
Those which burn white might be used for **delf ware," or 
^*queen's-ware," so called. 

The most refractory are, probably, Nos. 1337, 1338, and 
1339; the next, Nos. 1342, 1341, and 1340. The least re- 
fractory of all is the clay shale, No. 1343, which, however, 
notwithstanding its more than two per cent, each of potash 
and soda, would answer for the manufacture of stone-ware, 
and, most probably, of ordinary fire-brick. 

It is found that a large relative proportion of silica or sand 
increases the refractory quality of the clay, and, according to 
the experiments of E. Richters* (1868), this quality is least 
affected by magnesia ; more so by lime ; still more by iron 
oxide ; and most by potash. The influence of phosphates 
has not been fully determined. 

F*or comparison, the analyses of two of the best Kaolin 
clays of France, of the best Stourbridge clay of England, and 
of a crucible clay, are here appended : 



W 



W 



M 



W 



Silica 

Alumina 

Iron oxide 

lime 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

"Soda 

"Water expelled at red heat. 



48.68 
36.92 



not given, 

.52 

not given. 

not given. 

not est. 

.58 



55-30 

30-30 

2.00 

not given 

.40 



2.70 J 
8.20 



63.40 

31-70 

3.00 

not given. 

not est. 



1.90 
not given. 



47.50 

34.37 

1.24 

.50 
1. 00 



not est. 

not est. 

1. 00 



(*) Porcelain day of Saini Yrieiex ; analyzed by Forchammer. 
(6) Porcelain clay of China : aii»lyzed by Ebelmann and Salvetat. 
(,c) Stourbridge fire-clay; analy.:ed by Prof. F. A. Abels. 
(J) Crudbie day. 



AlmercHie, in Kurhessen. 



It is evident our fire-clays do not suffer in comparison with 
these, and that the industrial value of these large deposits in 
our coal measures is very considerable. 

[For other fire-clays see Greenup county, &c,] 



*R. Wagner's Chemical Technology, American edition, page 294. 
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COALS OF CARTER COUNTY. 

No. 1344 — **CoAL, probably sub-canglomeratey at Old Orchard 
Diggings. {Eight inches of coaly four inches of slate ^ six inches 
of coal. ) Boone Furnace property. * ' 
A dull slaty coal, having much fibrous coal between the 

laminse. Exterior stained with iron oxide. 

No. 1345 — "Coal, No. 7, from old entry back of Star Furnace. 

Upper layer twenty inches thick {Coalton coal). An average 

samphy collected by A. R. Crandall.*' 

Breaks easily into thin irregular laminae, with some fibrous- 
coal between. Incrusted somewhat with iron oxide. 

No. 1346 — **CoAL, No. 7, from old entry back of Star Furnace. 

Bottom layery two feet two inches thick. Collected by A. R^ 

Crandall.'* 

A pure-looking coal ; fracture glossy and pure black, some- 
what like that of asphaltum. Very little fibrous coal, pyrites,. 
or ferruginous incrustation apparent. 

No. 1347 — **CoAL, No. 7, from entry back of Star Furnace^ 
Middle layery two feet thick. Collected by A. R. Crandall'' 
Appears to be intermediate in quality to the two preceding. 

No. 1348 — **CoAL, No. 7 {Coalton). Average sample from Wiley 
Pritchard^s banky near Mount Savage Furfiace, Carter county.. 
Collected by f. A. Monroe.^* 

No. 1349 — '*CoAL, No. 7. Average sample of the six feet Coalton 
coaly from all parts of the bed. Divide between Stinson and 
Straight Creeks. {Two hundred and seventy-five feet level.y 
Mount Savage property. Averaged by P. N. Moore.'* 

No. 1350 — **CoALTON Coal {No. 7 coal)y from drift on Gum 
branch of Straight Creek. Mount Savage Company drifts 
lower part of the bed. Averaged by P. N. Moore.'' 
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No. 135 1 — ** Co ALTON Coal {No, y coal), from drift on Gum 
branch of Straight Creek, Upper part of bed, Mt. Savage 
property. Averaged by P. N, Moored 

No. 1352 — ^^ Average sample of Coalton coal {No. 7), Watson 
Bank, Willard, Carter county. Averaged by f. A. Monroe ^ 

No. 1353 — **Coal {No, i) from Graham bank, Little Fork of 
Little Sandy river, near Willard. Average sample by P. N^ 
Moore.'' 

[See appendix, Nos. 1646 and 1647, for the analyses of two other samples of the coal fromi 

this bank.] 

No. 1354 — **CoALTON Coal {No, 7), from main entry, west of 
Dry Fork, Willard. Averaged by P. N. Moore.'' 
A jet-black pure-looking coal, showing iridescent colors on 

portions, and having very little fibrous coal or pyrites. 

No. 1355 — **CoALTON Coal {No. y) from Old Lost Creek drifts 

near Willard. Averaged by P. N, Moore." 

Of rather a rusty black color ; shows but little fibrous coal 
or ferruginous stain. 

No. 1356 — **CoAL {No. 2) from Kibby drift, Evermans Creeky 
two miles from Grayson, Carter county. Average sample by 
f. A. Monroe." 

No. 1357 — **CoAL {No. i) from Stone-coal branch of Tygert 
Creek, Carter county. Averaged by P. N. Moore." 

No. 1358 — '*CoAL {probably No, 2) from a q^iarter of a mile 
north of N. Lewis' house, Barrett's Creek, Carter county. 
Averaged by P. N. Moore." 

No. 1359 — **CoAL {probably No, z) from Carter farm, tivo miles 
east of Grayson, on Dr, f ones' land {not a very good average 
sample). P. N. Moore." 
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I^o. 1360 — **CoK£, made from the No. 7 coal, in oven, by Mr. 
Bates, Willard, Carter county. Collected by A, R. CrcmddlV^ 
A bright-looking coke somewhat dense. 



COMPOSITION, AIR-DRIED. 



Hygroscopic moisture . . . 
Volatile combustible matters 
•Coke (dry) 



Total 



'Total volatile matters 
Fixed carbon .... 
■Ashes 



Total 



2.46 

1.S4 

95.70 



100.00 



4.30 

87.34 

8.36 



100.00 



•Color of the ash 



LiIac*gTcy. 



Per centage of sulphur. 



2.026 



The proportion of sulphur has been but slightly reduced by 
the coking of this coal. It is probably mostly in combination 
with iron, as iron proto-sulphide, and may not seriously injure 
this coke as fuel for the smelting and working of iron. 

IRON CARBONATE ORES AND FERRUGINOUS LIMESTONE OF CARTER 

COUNTY. 

-No. 1 36 1 — Ferruginous Limestone. Labeled '' Limestone Ore, 
from Old Orchard Diggings, Boone Furnace property. Aver- 
aged by P. N. Moore,'' 

A dull-looking, fine-grained or compact ferruginous lime- 
stone, of a light-grey color, varied in parts by infiltrated 
>hydrated oxide of iron. Fracture somewhat hackley. Specific 
•gravity = 2.879. 

No. 1362 — Clay Iron-stone. Labeled ''Limestone Ore from 

drift at Old Orchard Diggings, head of Grassy Creek, Carter 

county, Undecomposed ore. Average sample from various 

parts of bed No. i . Boone Furnace property. Collected by 

P. N, Moore:' 
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Irregular nodules and masses of clay iron-stone ; varying ii> 
color from light-grey to blackish ; mixed with some hydrated 
iron peroxide. 

No. 1363 — Clay Iron-stone. Labeled ''Kidneys in shale below 
the coal described, No. 1344, at Old Orchard Diggings, 
Boone Furnace property, &c. Shale, with the kidneys, four 
inches thick. Collected by P. N. Moore.** 
Irregularly shaped nodules of fine-granular clay iron-stone 

superficially coated with hydrated brown iron oxide. 

No. 1364 — Clay Iron-stone. Labeled ''Limestone Ore {No. i), 
Horsley bank, Boone Furnace property, &c. The undecom- 
posed carbonate. Collected by P. N. Moore* {for a cabinet 
specimen^ 

A fine-granular ore, varying from light-grey to purplish- 
grey, and incrusted in parts with limonite. 

No. 1365 — Clay Iron-stone and Limonite Mixed. LabelecT 
"Average sample of Limestone Ore {No. i), Horsley bank, 
Boone Furnace property, &c. Collected by P. N. Moore** 
A mixture of fragments of clay iron-stone and limonite ores.. 

No. 1366 — Clay Iron-stone. Labeled "Bbie Limestone Ore, 
from west bank of Tygert Creek, about two fniles frojn Iron 
Hills, Carter county. Average sample by P. N. Moore.** 
Fragments . of clay iron-stone nodules, invested externally^ 

with limonite layers. 

No. 1367 — Clay Iron-stone. Labeled "Lower Block Ore, on 
Dry Fork of Sinking Creek, Carter county, f. M. fames^ 
land {six inches of undecomposed siderite). Average sample,, 
by P. N. Moore.** 
Compact clay iron-stone, with some little limonite. 

No. 1368 — Clay Iron-stone. Labeled " Foxden Ore. Means 

and Russel land, Cumming*s branch of Evermans Creek, 

Carter county. Averaged by P. N. Moore.** 
50 
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The undecomposed carbonate covered with layers of lim- 
onite of various tints, some of which are ochreous. 

No. 1369 — Clay Iron-stone. Labeled ''Grey Limestone Orey. 
Mount Savage Furnace, Average sample^ ^y J- ^- Monroe ^ 
Grey granular and oolitic carbonate, with more or less lim- 

onite ore. 

No. I 370-^Clay Iron-stone. Labeled ''Lower Block Ore. Mr. 

Everma?ts Sammy s branch of Barrett's Creek, Carter county. 

Averaged by P, yV. Moore.'' 

Mostly dark-grey, fine-granular carbonate ore, with some 
incrustation of limonite. 

SUMMARY OF THE COMPOSITION OF THESE CARTER COUNTY CLAY-IRON- 
STONE ORES, &c., DRIED AT 212° F. 





No. 1361 


No. 1362 


No. 1363 


No. 1364 


No. 1365 No. 1366 

1 


No. 1367 


No. 1368 


xNo. 1369 


No. 1370 


Iron, carbonate .... 


24.408 


61.220 
4.410 
2.260 
4.480 

a trace. 
.150 

•313 
not est. 
ai.a6o 

.540 

5- 367 


62.662 

10.024 

1.600 

.240 

a. 838 

3»5i 

.137 

.5a« 

13.720 

3017 


65.018 
5-945 
1.060 
a. 720 
Q.038 
2.33a 

liaSo 
10.260 

2.113 


44.242 1 27.511 

27.296 ! 26.2AO 


62.321 

4-989 
7.901 
12.000 

.222 

.121 

.684 

.206 

10.740 


46.893 

9-255 

5.703 

ia.460 

.250 

not est. 

.978 

a triicc. 

33 sto 


30.708 

31.544 

»-779 

2.730 

.»44 

.060 

•421 

.491 
25.430 


47-39' 
9-734 
4-197 
5.220 

.121 
.151 

20.230 


Alumina 

Lime, carbonate .... 
Magnesia, carbonate . . 
Manganese, carbonate . 
Phoii'ic acid lanhydr. ) . 
Sulphuric acid 'anhydr.) 
Silica and insol silicates 


.560 

45.aoo 

24. 328 

.39» 

.147 

•439 

a. 420 


6.58-> 

1.046 

.842 

.732 

4.587 

lI.lOu 


9.031 

a! 838 
.270 

25.180 


1-955 


6.005 


.816 


-951 


6-523 


4.7«7 


TotaJ 


100.00 


100.000 


100.00 


100.000 


100. OJO*^ 


100.000 


100.000 


100.000 

29. 116 

.427 


too. 000 


100.000 


Percentage of iron. . . 


10.960 


32 578 


37-285 


35.549 


40.465 


31-598 


33-348 


36.627 
.184 


2<f685 


Per ct. of phosphorus . 


0.064 


0.136 


0.055 


.XII 


.321 


.208 


.298 
.082 


.05a 


Per centagc of sulphur . 


0.203 




.208 


.533 


1.855 


.046 


.196 


.060 


Per centage of silica , , 












23.80 


8.980 


20.860 


10.560 


19.760 















*This sample had in it visible fragments of pyrites, and hence the above may not be an exact determination of 
the average sulphur of this ore. 

No. 1 36 1 would be unobjectionable as flux for richer ores,_ 
were it not for its considerable proportion of sulphur. It 
would make good lime for agricultural uses ; which would., 
make a strong cement with sand for all building purposes, . 
where its color would not be objectionable. 

The Horsley bank ores Nos. 1364 and 1365, although rich* 
enough in iron, also contain quite large proportions of sul- 
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phur, exceeding in this respect all these ores ; many of which 
may be considered quite good of their kind, as may be seen 
•on examination of this table. 

LIMONITE IRON ORES OF CARTER COUNTY. 

No. 1 37 1 — LiMONiTE. Labeled ''Limestone Ore from Horsley 
bank, Boone Furnace property. {A cabinet specimen.^ Col- 
lected by P. N. Moore r 
In irregular curved laminae of various tints, from dark brown 

•to red and light yellow ; with some soft ochreous ore. 

No. 1372 — LiMONiTE. Labeled ''Average sample of Lambert 
Main Block Ore, Potato Knob Hill, From the stock pile. 
Iron Hills Furnace, Carter county. Collected by f, A. Mon- 
roe. 
Ore varying from dense dark chocolate-brown, irregular 

laminae and grains, to brownish-yellow soft ochreous. 

No. 1373 — LiMONiTE. Labeled " Potato Knob Iron Ore. Aver- 
age sample. Iron Hills Furnace, &c.'' 

In nodules varying from one to six inches in diameter. 
Exterior of hard dark-brown limonite ; interior nodules soft 
and porous, of yellowish and reddish-brown colors. 

No. 1374 — Limonite. Labeled ''Main Block Ore, Stewart 
bank. Divide between Barrett's and Evermaits Creeks, three 
miles west of Grayson, Carter county. Average sa?piple.'' 
The irregular laminae and concretions' varying in color from 

•<iark chocolate-brown or purplish to greyish-yellow. 

No. 1375 — Limonite. "From Royster Hill Lafubert bed. Iron 
Hills Furnace. The ochre from the lower part of the bed'' 
Porous and showing a small oolitic structure. Color brown- 
ish and greyish-yellow. 

No. 1376 — Limonite. Labeled "German Ore. Smiths Hill. 
Taken from an imperfectly shown bed, possibly not fully repre- 
senthig the whole bed, except that the ore seems very uniform. 
None of the blue ore, or kidneys above the main bed, included 
in this sample. Iron Hills, Carter cou7ity. Collected by P. 
N. Moore." 

-52 
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Ore generally porous or ochrey, of a yellowish- brown color 
mottled with light-grey. Some few laminae of hard li9ionite. 

No. 1377 — LiMONiTE. Labeled ''Crown Ore. Smith HilL 
Iron Hills ^ &c. Average sample y from upper part of the bed 
only, by P. N. Moored 
Composed of irregular laminae of dense dark-brown limonite,. 

with cavities and included soft ochreous ore. 

No. 1378 — LiMONiTE. Labeled ''Lower Block Ore, Perry s 
branch of Tygert Creek, west of Olive HilL Land of Tygert' 
Valley Iron Company. Average sample by P, N. Moore,'* 
Fragments of dense limonite laminae mixed with some small' 

clay iron-stone nodules. 

No. 1379 — Limonite. Labeled "Average sample of Lower 
Block Ore, from road on west side of Garvin s Hill, west of 
Olive HilL Land of Tygert Valley Iron Company** 
Fragments of limonite laminae and clay iron-stone nodules. 

No. 1380 — Limonite. Labeled "Block Ore from Garvin* s Hilly, 
west of Olive HilL Land of Tygert Valley Iron Company^ 
Average sample** 

No. 1381 — Limonite. Labeled "Main Block Ore; Old Moufif 
Tom Ore, Carter county. Averaged by f. A. Monroe** 
A very dense ore, in curved irregular laminae of deep bluish 

and brownish colors, with some dark-brown softer ore between. 

No. 1382 — Limonite, &c, "Main Block Ore with associated' 
overlying Kidney Ore, from Kibby Diggings, Divide between 
Lost and Tygert Creeks. Carter cotmty. Averaged by J. A. 
Monroe.** 

Small nodules oi line-graiiuiai giey carbonate ore, sur- 
rounded by curved irregular laminae of dense limonite, fre- 
quently separated by soft ochreous pre. 

No. 1383 — Limonite. "Rough Ore, one hundred feet above the 
Foxden Ore {see clay iron-stones^, on Means and Russets 
land, Gumming* s branch of Everman*s Creek. Averaged by 
/• A. Monroe** 
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In irregular hard thin laminae of dark-brown to brownish- 
yellow colors ; with some soft ochreous ore. 

No. 1384 — LiMONiTE. ''Red Limestone Ore from Graham 

bank. Average sample from the stock pile, by P. N. Moore." 

In curved, irregular, hard laminae; varying in color from 

yellowish and reddish-brown to deep brown and almost black, 

with soft, lighter colored ochreous ore incrusting and included. 

No. 1385 — LiMONiTE. ''Yellow Kidney Ore, Mount Savage 
Furnace, Carter county. Average sample, by P, N. Moore '^ 
In irregular curved laminae, involving nuclei of softer ore. 
♦Color varying from deep brown and red to yellowish. 

No. 1386 — LiMONiTE. "Main Block Ore, Stinson Creek. 
Mount Savage Furnace, Average sample, by f. A, Monroe ^ 
Curved irregular laminae of dense limonite ; generally dark 

•colored, including light-grey nodules of porous carbonate of 

4ron ore. 

No. 1387 — Limonite. *'Ore seventy-three feet above the sub- 
carboniferous limestone. On Clark's branch of Tygert's Creek, 
two miles from Iron Hills Furnace. Average sample, by P. 
N. Moore:' 

Varying from dense, dark-colored limonite laminae to soft 
•ochreous ore. 

As will be seen, on examination of the following table of 

'their composition, these limonite ores of Carter county are 

generally good, and may be profitably worked with proper 

management in the smelting; although some of them contain 

Ttoo much sulphur -end phosphorus to make very tough iron. 
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LIMESTONES OF CARTER COUNTY. 

No. 1388 — ''Limestone used as a flux at Boone Furnace wfiett 
in operation. Collected by P. N. Moore.'' 

A hard, compact, light bufif-grey limestone. Fracture some- 
what conchoidal. 

No. 1389 — ''Limestone {sub-carboniferous) to be used as flux by^ 
the Iron Hills Furnace, Averaged by P. N. Moored 
A compact or fine granular limestone, of a light-grey color. 

No. 1390 — "Limestone used as flux at Mount Savage Furnace. 

Average sample, by J, A. Mo7iroe'' 

A compact limestone of a dark-grey color, mixed with frag- 
ments of ferruginous sandstone and chert. 



composition of these limestones, dried 


AT 212° F 


• 




No. 1388. 


No. 1389. 


No. i39o» 


Specific gravity 


2.624 


2.700 


not est. 






Lime carbonate 


97.720 

not est. 

.300 

.083 

not est, 

•"5 

.167 

1.560 

.120 


95.150 

.245 

1.390 

.130 

a trace. 

not est. 

not est. 

3.060 

not est. 


75.750- 

6.403. 

.057 

•77^ 
not est. 


Magnesia, carbonate 


Alumina, and iron and manganese oxides 

Phosphoric acid (anhydrous) 

Sulphuric acid (anhydrous) 


Potash 


Soda 


not est. 


Silica and insoluble silicates 


14.700 
*i.740. 


Soluble silica 




Total 


100.065 


99.975 


100.000- 






Per centage of lime 


54.723 


53.284 


42.42<^ 




Per centac^e of ohosohorus 


.036 


.056 


.032- 




Per centage of sulphur 


not est. 


a trace. 


.310 



• Water and loss. 



Nos. 1388 and 1389 are very pure limestones, and very 
suitable for use as flux in, the iron furnace; but No. 1390 is. 
quite objectionable, because of its. considerable proportion of 
sulphur, and its nearly fift^eii per centage of silicious matters^. 
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PIG IRONS OF CARTER COUNTY. 

No. 1 39 1 — Pig Iron. ''Foundry No, 2, made at Boone Fur- 
nace y Carter county, in 1870." 
A brilliant grey iron ; moderately coarse-grained. Yields to 

the file ; but breaks readily under the hammer. 

No. 1392 — Pig Iron. ''Foundry Iron No. i, made at Boone 

Furnace in 1870." 

Darker colored, somewhat finer-grained, and softer than the 
preceding ; flattening^ somewhat under the hammer. 

No. 1393 — Pig Iron. "Hot Blast, No. i Foundry ("sow"'). 
Iron Hills Furnace, Carter coimty. Collected by P. N. Moore.'* 
Rather coarse-grained ; with brilliant grains. Yields to the 
file, but is somewhat hard. Flattens biit little under the ham- 
mer. 

No. 1394 — Pig Iron. "Hot Blast, No. i Foundry, Mount 
Savage Furnace. Collected by P. N. Moore.'' 
A brilliant coarse-grained iron. Hard, but yields to the file. 

Extends but little under the hammer. 



No. 1 39 1. 



No. 1392. 



No. 1393. 



No. 1394. 



Specific gravity . 



6.423 



6.905 



7.021 



6.889. 



Iron ..... 
Graphite .... 
Combined carix>n. 
Manganese . . . 

Silicon 

Slag 

Aluminum . . . 
Calcium .... 
Magnesium . . . 
Potassium .... 

Sodium 

Phosphorus . . . 
Sulphur 



Total . 



Total carbon. 



90.958 

2. 164 

.116 

"5 

2.682 
4.180 

.479 
nol est. 



93.212 

2.940 

.060 

.083 

1.634 

2.460 

•330 
not est. 



92-387 

3 340 

.760 

.056 

2.240 

.620 



.056 
.080 



.304 
not est. 



100.998 



2.280 



.486 
.079 



.836 
.057 



101.284 



100.672 



3.000 4.100 



91.50^ 

2.670 

.030 

.123 

4.470 

1 . 160- 

.128 



.144 
.112 
.076 
.02 J. 
.20^ 
.041 



100.68a 



2.700 
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SOILS OF CARTER COUNTY. 

No. 1395 — Soil. ''From the farm of Jus. W. Scott, near Lower 
Tygert bridge, near Olive Hill, Carter county. Top soil in 
oak woods, sixty feet above the bed of the creek. Limestone 
slope southward. Drainage between the slope and the sand- 
stone capping the hills. Sample to depth of six inches. Col- 
lected by Prof N. S. Shaler.'' 

Virgin soil. Soil of a greyish orange-buff color, with streaks 
and mottlings of dark-grey. Compacted into clods in the 
bag. The coarse sieve (289 meshes to inch) removed about 
six per cent, of ferruginous and decomposing cherty fragments. 

No. 1396 — Soil. Labeled ''Sub-soil of the preceding, one foot 

below the surface, (5fc.'* 

This sub-soil is of an orange-red, or bright red ochre color. 
Compacted into clods in the bag. 

The coarse sieve removed from it a very small quantity of 
small fragments of weathered chert, &c. 

No. 1397 — **SoiL from the farm of fas. IV. Scott (locality as 

above). Old field, in pasture for eighteen, and cultivated for 
five years. Slope from height of limestone bench and sand^ 

stone beyond. Northern exposure, thirty feet above Tygert 

Creek. Collected by N. S. Shaler.'' 

Soil of a dirty-grey buff color. Sifted out about five per 
cent, of cherty and ferruginous small fragments, with the 
coarse sieve. 

No. 1398 — **SuB-soiL of the n£xt preceding, one foot below the 

surface, &c.'' 

Sub-soil colored like next preceding ; slightly more reddish. 
Sifted out, with the coarse sieve, about twenty-three per cent 
of small fragments, more or less rounded, of ferruginous sand- 
stone, iron ore, and weathered chert. 
5« 



CHEMICAL REPORT. 59 

No. 1399 — "Top Soil.' Pf^oods near Iron Hill, Carter county. 
From eastward slope, ravine to southward. Limestone above, 
twenty-five feet thick. Conglomerate still above. Oak and 
beech woods, about one hundred feet above Tygert Creek. 
Collected by J. A. Monroe'' 

Soil of a grey-buff color. Sifted out, with the coarse sieve, 
about sixteen per cent, of shaly ferruginous sandstone frag- 
ments. 

No. 1400 — **SuB-soiL ofthe next preceding, taken eighteen inches 

below the surface, &c., &cJ' 

Sub-soil of a lighter color than the surface soil and more 
adhesive. Contains fragments of sandstone. 

No. 1 40 1 — "Top SoiL.y^;' six inches below the surface, from an 
old field on Riggs* farm at Iron Hills. From the slope of hill 
toward Tygert Creek. Limestone one hundred feet or mare 
above, and sandstone above that. Woodland a few rods off to 
top of the hill. This field has been cultivated in com for 
many years'' Collected by f. A. Monroe. 
Soil of a grey-buff color. Sifted out of it, with the coarse 
sieve, about twenty per cent of fragments of ferruginous sand- 
stone, &c. 

No. 1402 — "Sub-soil of the next preceding, taken eighteen inches 

from the surface, &c., &c.'' 

Of a handsome yellowish-buff color. Compacted into friable 
lumps in the bag. Sifted out, with the coarse sieve, about ten 
per cent, of fragments of ferruginous sandstone and iron ore. 

No. 1403 — ''SukykceSoil, from woodland on farm of William 
Abbott, five miles west of Olive Hill, Carter county. 0}te 
hundred and fifteen feet cAove the west branch of Tygert' s 
Creek. Sloj>e northwest. Limestone on top of the hilt. Col- 
lecUd by A. R. Crandair 

Soil of a grey-buff color. iThe coarse sieve removed a con- 
siderable quantity of* smal! ferruginous and cherty fragments. 
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No. 1404 — "Sub-soil of the next preceding. One foot Jrom ih^ 
surface, &c., &c. Collected by A. R. CrandcUiy 
Of a buff color. Contains angular fragments of ferruginous. 

sandstone. 

No. 1405 — '*Old Field Soil. Farm of William Abbott, west 
branch of Tygert's Creek, &c. Field fifty-five feet above the 
bed of the creek; on bench of Waverly sandstone. Tops of the 
hills capped with limestone. Surface soil; has been cultivated 
sixty years; was once an orchard.'' Collected by A. R. Cran^ 
dalL 
Soil of a light grey-buff color ; aggregated into friable clods 

in the bag. The coarse sieve removed from it less than two- 

per cent, of small* silicious sandstone, cherty, and ferruginous 

fragments. 

No. 1406 — **SuB-soiL ^ ///^ next preceding ; one foot below the 

ncrface, &c'' Collected by A. R. Crandall. 

Sub-soil of a lighter and more clear buff color than the 
surface soili contains less than two per cent, of small cherty 
and ferruginous gravel. 

No. 1407 — Soih from an old field on Widow Garvi7is farm^ 
four miles west of Olive Hill. Ten fet above the bed of 
Tygert's Creek. On Waverly sandstone ; zvith limestone and 
coarse sandstone near the tops of the hills. Surface soil. Col- 
lected by A. R. Crandall.'' 
Soil of a grey-buff color, contains about four per cent, of 

small rounded ferruginous sandstone and cherty fragments. 

No. 1408 — **SuB-soiL of the next preceding, one foot to eighteen 
inches below the surface. Collected by A. R. CrandcUL" 
Sub-soil of a lighter color than the preceding surface soil ; in 
friable clods. 

Sifted out, with coarse sieve, about eight per cent, of fer- 
ruginous, cherty, and sandstone fragments. 
€0 
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No. 1409 — Soil. Labeled ''Subsoil of bottom land, two feet 

from the surface ; twenty-fve feet above Little Sandy river, 

Grayson, Carter county. The surface soil was not collected on 

account of accidents affecting its composition.'' Collected by 

Prof N. S. Shaler. 

Sub-soil of a light buff-grey color ; nearly white ; in friable 
lumps. Seems to be mainly composed of fine grains of sand. 

COMPOSITION, DRIED AT 212^ F. 

Volatile and combustible matters, expelled at red heat . . 2.500 

Alumina, and iron and manganese oxides 1 1 . 500 

Lime carbonate 560 = .313 per cent, of lime. 

Magnesia .121 

Phosphoric acid . 223 

Sulphuric acid not est. 

Potash (total obtained by fusion) .366 

Soda (total obtained by fusion) .587 

Silica (separated by fusion) 84.000 

Loss 143 

100.000 

This sub-soil having been analyzed by fusion with the mixed 
alkaline carbonates, and not by digestion in chlorohydric acid, 
as the other soils of this county were treated, could not be 
tabulated with them. 

The proportions of potash and soda given above appear 
large, as compared with those found in similar sandy soils by 
•digestion in acids; but these represent the total amount of 
these alkalies, contained not only in the soluble portion of 
the soil, but also in the insoluble silicates; the process of J. 
Lawrence Smith for the separation of the alkalies from sili- 
•cates, viz: fusion with a mixture of lime carbonate and ammo- 
dium chloride, having been employed in the above analysis. 
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Although these Carter county soils cannot be classed with 
the naturally very rich soils, there is no apparent reason, in 
view of their composition, why they may not be made quite 
profitably productive, under proper culture and by the observ- 
ance of the golden rule of agriculture viz: to restore to the 
soil in manures, &c., the essential ingredients which are 
removed from it in the crops. These soils are measurably 
deficient in humus or organic matters, and contain rather more 
than the normal proportion of sand and silicates. These 
defects may be remedied in some localities, where the sub-soil 
contains more clay, &c. (as is the case with No. 1396), by 
gradually bringing up the sub-soil, in the annual plo^ings, with 
the simultaneous use of clover and other green crops. It ap- 
pears also from the analyses, that while lime and potash seem 
to be in sufficient abundance, phosphoric acid is rather defi- 
cient in most of these soils. The use of bone-dust, or other 
phosphatic fertilizers, would doubtless be beneficial. 

The influence of cropping on the composition of the soil 
may be measurably observed by comparing the analyses of 
the virgin soils and the old field soils, as given above. In all 
the proportion of organic matters is found to be reduced, and 
that of the sand and silicates increased, in the old field, as 
compared with the virgin soil ; and in most of them a reduction 
in quantity may be seen in the potash and phosphoric acid of 
the old field ; showing the exhausting influence of cropping 
without the use of manures. 

EDMONSON COUNTY. 

No. 1410 — LiMONiTE. Labeled ''From Bythe Meredith farm. 

Collected by Prof. N. S. S/taler {Nolin)r 

Composed partly of elliptical hollow concretions of dense 
dark reddish-brown laminae, with some softer ochreous ore. 

No. 141 1 — LiMONiTE. Labeled ''Proctor Ore Bank, Sycamore 
Creek. Collected by Prof N. S. Shaler and J. R. Proctor'' 
Principally in dark brown dense laminae, forming an irregular 

stalactitic, hollow columnar structure with septae (or irregularly 
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3arge cancellated), incrusted with some softer yellowish and 
l>rownish ochreous ore. 

No. 141 2 — LiMONiTE. Labeled ''Frederick's Bank, Beaver Dam 
Creek. Two hundred feet above the limestone. Collected by 
Prof. N. S. Shaler. {Five feet ore. Uniform.'') 
Generally of a yellowish-brown color, porous and cellular ; 
but with some dark hard laminae, small whitish oolitic concre- 
tions some of which are hollow, and brownish and yellowish 
•ochreous material. Contains some fossil shells, &c. 



COMPOSITION OF THESE EDMONSON COUNTY LIMONITE ORES, DRIED 

AT 2i2*> F. 




No. 1410. 


xVo. 1411. 


No. 1412. 


Iron, peroxide 


55.028 

1.006 

.040 

a trac :. 
.108 
.312 

8.300 
35.180 


76.284 
2.361 

.068 

1.055 

.151 

12.000 

7-95' 


52.926 

4.792 

.210 


Alumina 


Manganese, brown oxide 


Lime carbonate 


.180 


Magnesia . 


.425 

.355 

•'43 

10.400 

30.580 


Phosphoric acid 


■Sulphuric acid 


Water expelled at red heal 


'Silex.and insoluble silicates 




Total 


100.107 


100.080 


100 oil 






Iron, per centage 


35.519 


53-399 


37.048 




Phosphorus, per centage 


.135 


.460 


.154 




Sulphur, per centage 


•053 


.059 


.057 




Silica, per centage 


33.700 


7.660 


29.160 





These are good iron ores. No. 141 1 is more than usually 
rich in iron, but it contains more phosphorus than is desirable. 

[See Appendix for other iron ores of this county.] 

No. 1 41 3 — Coal. ''From Tar Lick, Davis Creek, Edmonson 
county. Five and a half feet thick. Collected by Prof N. S. 
Shaler." 

. 65 
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A glossy splint coal, breaking into thin irregular laminae,- 
with tar (petroleum) and fibrous coal — the remains of reedy 
leaves — and more or less fine-granular pyrites between them. 

No. 1 41 4 — Coal. ^^ Found on Mill branch. Level of main' 
Nolin coal. Collected by Prof. N. S. Shaler'' 
Splint coal. Separates under the hammer into thin irregu- 
lar laminae, wit^ fibrous coal, containing fine-granular pyrites 
between. 

No. 141 5 — Coal. ''Found on tlu surface. Has been longer 
exposed and more weathered than the preceding. Mill branch. 
Collected by Prof. N. S. Shaler.'' 

No. 141 6 — Coal. ''From Knob Lick, Dismal Creek. Geolog- 
ical level of main Nolin coal. Collected by Prof. N. S. Sha- 
ler:' 

A weathered specimen of splint coal, incrusted with ochreous- 
iron oxide on the surface. Separating into thin irregular lam- 
inae, with fibrous coal between. 

No. 1 41 7 — Coal "At Gross\ ofie hundred and eighty feet' 
above Bear Creek, Collected by Prof N. S. Shaler and 
y. R. Proctorr 
A splint coal, breaking into thin irregular laminae, with" 

fibrous coal and much fine-granular pyrites between. 

No. 141 8 — Coal. "Shoal branch, Nolin coal. Collected by 

Prof N. S. Shaler and f R. Proctor:' 

Splint coal, breaking into^ thin laminae, with fibrous coal and 
but little pyrites between them. 

No. 141 9 — Coal. "Tar Lick Coal, branch of Davis. {Main 
Nolin coal.) Collected by f. R. Proctor. Five and a half 
feet thick:' 
A deep-black coal, with soft bituminous matter between the 

thin laminae, and but little fibrous coal or pyrites. 
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No. 1420 — Coal. ''From Mill branch of Bear Creek. Average 

sample, by P. N. Moored 

Much of it breaks into thin laminae, with but little fibrous, 
coal, and some fine-granular pyrites between. 



COMTOSITION OF THESE EDMONSON COUNTY COALS, DRIED AT 2I2<» F. 




No. 1413 


No. 1414 


No. 141 5 


I 
No. 1416 No. 1417 


No. 1418 


No. Z419 


No. t4flo 




I'.aSa 


1.350 


1.367 


1.345 -._ 




1.336 


'•335 


»-437 






Hygroscopic moisture 


2.30 
32.10 
65.60 


3.60 
3300 
63. 40 


3.20 
33.80 
63.00 


2.60 

63 (r> 


1.20 
39.00 
5980 


3.66 
US' »4 

6t.ao 


4.06 

33-24 
6i.7o 


4.C6 
33.00 

63.94 


VoUtile combustible maticn 

Coke 




Toul 


TOO. 00 


100.00 


loo-oo 100.00 


100.00 


100.00 


100.00 


100.00 






Total volatile m^tient 


35-40 
56.30 

9- 30 


36.60 
54 40 
9.00 


37.00 36.40 
5a.6.j 53.14 
10. 4') 1 10.46 


40.20 
45 46 
U-34 


38.80 
"It 


37-30 
5«.7o 
11.00 


36.06 
50.84 
13.10 


Fixed carbon in the coke. 


A»he» 


Total 


100. CO 


100 00 


100. ot.) 100.00 


100.00 


100.00 


100.00 


100.00 






Character of the coke 


Cellular. 


Spongy. 


Moder- 
ately 
dense. 


Spongy. 


Den.se. 


Light 
cellular. 


Spongy. 


Light 




spongy. 


Color of the ash 


Light li- 
lac-grey 


Lilac- 
grey. 


Lilac- 
grey. 


Light- 
grey. 


Dark 
greyish- 
purple. 


Lilac- 
grey. 


Light 
lilac- 
grey. 


Grey- 




lilac. 


Per centase of sulphur , . 


1.059 


z.ioi 


2.923 a. 425 


8.685 


a. 706 


1.670 


4.938 






not est. 


not est. 


not esi.l not est. 


0.178 


not est. 


not.est. 


not est. 



These Edmonson county coals answer very well for the ordi- 
nary purposes of fuel, and those which do not contain an inor- 
dinate quantity of sulphur will doubtless answer well for the- 
working of iron. No. 141 7, however, contains more than^ 
eight per cent, of this ingredient, and more than fourteen per- 
cent, of ashes, containing a notable proportion of ph6sphoric 
acid. Yet even this impure coal contains more than 'eighty- 
four per cent, of combustible matters, including part of the 
sulphur (some of which, however, remains in the ashes com- 
bined with iron), and may answer for ordinary fuel. 

[For other Edmonson county ores, see Appendix.] 

Cast Iron from Baker Furnace. Some fragments from this- 
old furnace, which had been exposed to the weather for twenty- 
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years, were collected by Prof. Shaler, for examination of its 
general quality. 

It is a fine-grained, light-grey iron, which is more tenacious 
and extends more under the hammer than most samples of 
best pig iron. Possibly it has been improved in this respect 
by its long weathering in thin pieces. The analysis of a piece 
of the pig iron from this furnace will be found in the Ap- 
pendix. 

[For Nos. 1421, 1422, and 1423, see Barren county.] 
FAYETTE COUNTY. 

No. 1424 — '^Surface Soil ^o depth of one foot, of afield which 
has not been very long in cultivation, principally in hemp, of 
which it no longer produces very good crops. Blue-grass land, 
seven miles from Lexington on the Nezvtown Turnpike. Sub- 
stratum, Lower Silurian bltie limestone. Land of E, M. Cole- 
man.'' Why is it not very good hemp land? 
Soil of a light greyish-brown color. It all passed through 
the coarse sieve, of 289 meshes to inch, except a small propor- 
tion of shot-iron ore and irregular fragments of chert. 

No. 1425 — **SoiL to t/ie depth of fotir inches from an old fielcL 
fifty years or more in cultivation almost without intermission, 
without manure of any kind, principally in hemp and com, 
with occasionally small grain. Farm of R. Peter, formerly 
of the late Col. S. Meredith, on the Newtown road, six and a 
half miles from Lexi^igton ; blue-grass land. Sub-stratum, 
blue limestone of the Lo^iver Silurian formation.'' 
Soil of a warm grey-brown color ; containing only a few 

-small angular fragments of weathered and porous chert. 

This field was selected by my son, Benj. D. Peter, for some 

•experimental agricultural operations, which he has reported to 

Prof. Shaler. 
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COMPOSITION OF THESE FAYETTE COUNTY SOILS, DRIED AT 2i2« F. 



No. 1424. 



No. 1425. 



Organic and volatile matters ...... 

Alumina, and iron and manganese oxides . 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid ............ 

Potash 

Soda 

Sand and insoluble silicates 

Water and loss 



6.340 
8.890 

.745 
.366 

.550 
.065 
.169 
.057 
81.467 
I.5S6 



6.575 

8.20O- 

.440- 

.221 
.316 
.036. 
.247 
.263 
83.340- 
.363 



Total 



100. oco 



loo.ooo^ 



Potash in the insoluble silicates 



0.905 



1.256- 



Soda in the insoluble silicates . 



.844 



The apparent paucity of potash in No. 1424 may account 
for its failure to produce good hemp crops. 

As compared with the original virgin soil of the same local- 
ity, these soils contain much less organic matters^(Jinmus), and 
a smaller amount of potash^ than that. These essential mate- 
rials are especially influential in hemp production, as the 
presence of these and of lime seems to be necessary to a 
vigorous growth of this plant ; the only kind of growth consid- 
ered profitable by our farmers. 

The current belief amongst our hemp-growers is, or has. 
been, that this crop does not rapidly exhaust the soil, provided 
the hemp is spread for rotting on the field which produced it. 

The rotting process does undoubtedly restore to the soil, in 
an available condition for plant nourishment, a considerable 
proportion of the fertilizing principles which had been with- 
drawn from it in the crop ; but in the operation of braking the 
hemp, the hemp herds and rough tow being generally burnt 
on the spots where the process is performed, the alkaline and 
earthy ingredients of these become irregularly deposited, and 
much of the soluble fertilizing mineral matter of the ashes is 
liable to be washed down into the sub-soil, to become for the 
time unavailable ; while a large quantity of vegetable matter. 
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^which ought to be employed in returning to the soil the humus^ 
^which has been destroyed during the growth of the crop, is 
' converted into atmospheric gases by burning. 

The adoption of some plan by which our hemp-raisers may 
restore the organic matter of the hemp herds, &c., to the soil, 
in the form of humus, would tend to retard the exhaustion of 
the hemp land. But there exists a prejudice among them that 
hemp herds are injurious to the land, which is probably not 
based upon fact. 

The insoluble silicates left after thorough digestion of these 
soils in warm chlorohydrfc acid assisted by a little nitric acid, 
was found upon analysis by fusion, to contain quite a large 
proportion of alkalies. In both cases these silicates contained 
abo2it five times as much potash as was dissolved out from the 
soils by the acids. This quantity of the alkalies, in combi- 
nation in the insoluble silicates, so-called, is not immediately 
< available for plant nourishment, but yet serves to prolong 
'the fertility of the soil ; for these silicates, although not easily 
^decomposable by acids, are gradually decomposed by the 
.atmospheric agencies, and especially under the influence of 
^alkaline substances. 

Hence the application of lime, for instance, X.^ s il of this 
kind, which has been measurably exhausted of its immediately 
available alkalies, may, by partial decomposition of these sili- 
^cates, bring more of these alkalies into a soluble condition, 
and thus temporarily increase its fertility. 

These insoluble silicates, left after the acid digestiori, when 
'examined with £he lens, exhibit small grains, which look like 
-partly decomposed feldspathic mineral, sometimes of different 
tints, mixed with minute rounded or angular grains of hyaline 
and milky quaftz, &c. 

These fadts, especially that of the existence of so mtich 
pdtash and soda in these insoluble silicates of the soil, thfoiilr 
^some light ott the origirt of ^ils ; as they telnd also td atid vA 
iffi dcieiitific agriduteufe. 
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iNo. 1426 — Quicklime, obtained by the calcination of limestone 
of some of the fossiliferous layers of the blue limestone of the 
Lower Silurian formation. Cliff on Elkhorn Creek, northeast 
boundary of the above namsd farm. Also some milky calca- 
reous spar, from a four to six feet wide vein at the same locality^ 
which was m.ixed and calcined with the limestone. 
This lime, not perfectly calcined, was used on the experi- 

:mental field above mentioned. 

Its composition was found to be as follows : 



Lime 

'Magnesia 

Alumina, and iron and manganese oxides 

Phosphoric acid 

Sulphuric acid % 

'Carbonic acid 

Potash 

Soda 

"Silez and insoluble silicates . 

*Water and loss 

Total 



68.804 
.241 

4.565 

.415 

.446 

11.450 

1.330 
.099 

6.130 

6.520 



100.000 



This lime was not submitted to analysis until after it had 
'•been exposed to the air for a few days. 

It will be seen from this analysis, that lime from these 
.fossiliferous layers of our limestone may prove a valuable 
'fertilizer, on fields which have been impoverished by too 
:much cropping. For, not only will it, by its decomposing 
.action on the insoluble silicates, render a new quantity of 
.alkalies available for plant food, but its Own considerable pro- 
portions of phosphoric and sulphuric* acids, and of potash and 
rsoda, will greatly aid in the amelioration. 

No. 1426 — Calcareous Spar {above mentioned^ from the vein^ 
nearly vertical, in the blue limestone on North Elkhorn Creeks 
land lately belonging to R. f Breckinridge's estate {Bradai*- 
bane). 

Anal)r2ed hy mf son, Alfred M. Peter, as was disc the quick- 
lime. 

*TbB iioniiilerable ptroportion of salphadQ acid given ia the preceding Analysis is probably 
iftftly aerivail fttmi tiro* aalphidi sottMlaea diMiaed In thb llmtetott^b 
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COMPOSITION, DRIED AT 212® F, 

Lime carbonate 96.610 = 54.101 per cent of 

Magnesia, carbonate .401 

Alumina, and iron and manganese oxides i . 740 

Phosphoric acid .057 

Sulphuric acid not est. 

Potash .443 

Soda ,275 

Silica and insoluble silicates . 360 

Loss 114 

100.000 

This nearly opaque, milky calc. spar is much stained su- 
perficially with iron oxide, &c. The analysis shows a much 
smaller amount of phosphoric acid than is contained in the 
limestone layers ; but the proportion of alkalies, if no error is 
made, is quite considerable. 



WATERS OF FAYETTE COUNTY. 

As is well known, the spring and well waters of this blue 
limestone region are what are denominated '*hard waters," 
containing a considerable quantity of dissolved carbonates of 
lime and magnesia, &c. 

As a type of these limestone waters, that of a remarkable 
spring, the ** Big Spring,'* on the writer's farm, about six and 
a half miles from Lexington, on the Newtown Turnpike, was 
selected for chemical analysis. 

This ** Big Spring" is a perennial stream of considerable 
force, boiling up in the bottom of a sink-hole, which is some 
fifty to sixty feet deep; and flowing through underground chan- 
nels and caverns a considerable distance, to be discharged 
into the North Elkhorn Creek. 

The water was taken after the long dry season of our late 
summer and autumn, and was remarkably clear ; as it always 
is except after' heavy rains. The temperature of it was noted 
during one of our late protracted cold spells; and when the 
temperature of the atmosphere was at zero and only ten 
degrees above, it maintained that of fifty-three or fifty-four; 
very little below the mean of the temperature of this region. 

The analyses of this water and of the waters of the bored 
wells given below, were made by my youngest son Alfred 
72 
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Meredith Peter, under my inspection, as a chemical exercise^ 
and were very carefully and faithfully performed. 

The results show that the hard waters of our springs and! 
wells might not only be fertilizers, when used for irrigating 
growing' crops, but that, as was first noted by the celebrated 
Boussingault, they may supply to growing animals neces- 
sary earthy salts which may be deficient in their food. That^ 
especially, they may supply lime to animals fed on Indian corn,, 
which food is found to be somewhat deficient in this ingredient*. 

COMPOSITION OF THE BIO SPRING WATER IN lOOO PARTS. 

Held in solution bf 
No. 1427. free carbonic acid. 

Lime, carbonate 0.2027- 

Magnesia, carbonate .0227 

Iron, carbonate .0027- 

Manganese, carbonate .0003. 

Alumina .0012 

Phosphoric acid . . .0001 

Silica .0011 



Total of sediment formed on boiling 0.230S- 

Contained in the 

boiled water. 

Lime, sulphate o.O20S' 

Potassium, chloride .0012 

Sodium, chloride .0018 

Magnesium, chloride .0027 

Silica 'Ooy^ 

Organic matters .008^ 

Lithia a trace» 



Total saline matters 0.273^ 

The total saline matters amount to about sixteen grains to 
the wine gallon of water. They are doubtless derived from 
the soil and the limestone rock. 

As was stated in the previous volumes of Kentucky Geolog 
ical Reports, the water obtained in this region by boring into 
the limestone substratum is always more or less salt, and is 
frequently accompanied with gas (carburetted hydrogen), the 
flow of which, however, is not very durable. During the late 
very dry season a number of borings were made in this neigh- 
borhood (near Lexington), with the same results; the water 
smelling strongly of petroleum, and sometimes of sulphuretted 
hydrogen, being always more or less brackisht and there being 
generally a temporary emission of gas. 

VOL. I.-CHEM. 6. 73j 
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The waters of three of these bored wells were analyzed by 
my son (A. M. Peter), with the following results, viz : 

No. 1428 — ''Water /rom a bored well of Mr. Sutton's, about 
ninety-eight feet deep, on the Leestown road, near the Scott 
county line'' 
A weak sulphur water. 

No. 1429 — ** Water from a bored 7vell of Mr. Edward P. Gains^ 
about one hundred feet deep, on the Georgetozvn Turnpike, about 
nine miles northwest of Lexington, near Donerail'' 
The water rose about thirty feet in the well. Specific grav- 
ity = 1.035. 

No. 1430 — ** Water from a bored well, about ninety-six feet deep ^ 
on the farm of Mr. Price McGrath, two and a half miles from 
Lexington, on the Newtowu Turnpike ^ 
The water rose to within about twenty-eight feet of surface. 

Gas was evolved in considerable quantities during the boring, 

COMPOSITION OF THESE WELL WATERS. 
Held in lolution by free carbonic acid. 



No. 1428. 



No. 1429. 



No. 1430. 



lime, carbonate . . . 
Magnesia, carbonate . 
Iron, carbonate. . . . 
Manganese, carbonate , 
Phosphoric acid . . . 
Silica 



0.1008 
.0882 
.0042 



0.0104 
.0018 
.0008 



a trace. 
.0078 



.0038 



0.1711 

•a>53 
.0062 
.0005 
.0002 
.0017 



Total sediment on boiling « 



0.0168 



0.1850 



In soludon in U&e boiled water. 



Ume, sulphate . . . . 
Magnesia, sulphate . . 
Potash, sulphate . . . 
Soda, sulphate . . . . 
.-Soda, carbonate . . . 
•Calcium, chloride. 
^Magnesium, chloride . 
Sodium, chloride . • . 
Potassium, chloride . . 
Magnesium, bromide , 
Magnesium, iodide • . 
I^tmom, ddoride. • « 



Total saline matters. 



0.0541 

.0355 
.0600 

.1448 



1.9409 



a trace. 



-2.4363 



0.6263 



3.0246 
2.9881 

34.43*3 
.1883 
.0157 
.0096 
.0181 



41.3188 



0.0309 



.5794 
.7837 

10.1040 
.1120 

a traoe. 

a trace. 

a trace. 



ii.875« 
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The water from Mr. Sutton's well smells strongly of hydro- 
sulphuric acid; which was not estimated, because this could 
only be done correctly at the well. All these waters contain, 
in addition, a little organic matter, and a little silica in the 
boiled water. 

The amount of saline matters in Mr. Gains' well water is 
remarkable, being about five ounces and a half to the wine 
gallon. The saline matters in quantity and in kinds resemble 
those of the oceans; and doubtless had their origin in the 
ancient sea under which our rock strata were deposited. 

Another well bored by Mr. Wm. Adams, on his farm next 
adjoining that of Mr. McGrath, gave water at the depth of 
about seventy-eight feet; which rose fifty feet in the bore. 
Much gas was blown out during this boring also. 

The water of this well contained 0.54 of saline matter in 
the thousand of the water; which, tested qualitatively, was 
found to contain sulphuric, carbonic, and phosphoric acids, 
■chlorine, lime, magnesia, potash, iron oxide, and a trace of 
lithium. It doubtless resembles that of Mr. McGrath, but is 
weaker. It, like that, smells strongly of petroleum. 

Mr. Jno. Keiser bored to the depth of about two hundred 
and sixty feet, on an elevated ridge on his farm, about six 
miles from Lexington, on the Newtown Turnpike, and obtained 
only a very small quantity of brackish water, which gradually 
rose to within sixty feet of the surface. Some of the borings, 
taken at various depths, were preserved for examination. 
They indicate the usual layers of limestone, with thin marly 
shales and occasional silicious beds, of the formation in this 
region. 

FRANKLIN COUNTY. 

No. 143 1 — ** Green Marly Shale /rom below the Arsenal at 
Frank/art. Bed about eight inches thick {Upper Cambrian 
Group). Collected by Prof. N. S. Shalerr 
A friable shale of a greyish-green color. 
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No. 1432 — " Marly Shale. Same locality as the preceding^ bnt 
lying above tfiat. Collected by N. S. Shaler'' 
Quite friable. Of dull olive and brownish colors. 

No. 1433 — ** Marly Shale. Used as a paint at Frankfort, &c^ 
Sent by Mr. James Z. Sneedfor analysis ^ 
Of an olive-grey color, with some brownish-yellow mixed. 

No. 1434 — ** Marly Shale. From Armstrong farmy Bridge-- 
port Geological position Cincinnati Group, just below the 
siliciotcs mudstone. In same position as the marl near New- 
port. Collected by Prof. N. S. Shaler'' Used for paints 
Said to be good for polishing iron, (Sfc.** 
Of a handsome light olive-grey color. 

COMPOSITION OF THE FIRST TWO OF THESE MARLY SHALES, DRIED AT 

212® F. 



No. 1431. 



No. 1432. 



Alumina, and iron and manganese oxides . 

Lime, carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Water expelled at red heat 

Siiex and insoluble silicates 



10.415 

1.440 

.800 

.435 

.738 

3.488 

.042 

5-350 
77.380 



15.39^. 

*.875 

2.298 

.460 

,570 

3.565^ 

3-8 

6.400- 

70.060 



Total 



100.088 



99.941 



Per centage of potash in the silicates . 



4.991 



3.56s 



Per centage of soda in the silicates 



.654 



.430- 



• Lime. 



These marly shales are remarkable for their large per cent- 
age of potash; which probably may make them valuable for 
application to exhausted land of a light and. sandy nature. A 
previous moderate calcination with lime intimately mixed^ 
might, if practicable, make them more available in this respect 
by setting free more or less of the potash locked up in the 
insoluble silicates. It will be seen that No. 143 1 contains in 
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all, as much as 8.479 per cent, of potash, and No. 1432 a 
total amount of 7.130 per cent. 

These, and similar marly shales, have been used as pig- 
ments ; for which purpose they are quite appropriate, if of an 
agreeable tint, as they will not decompose the oil with which 
they are mixed, are not readily altered by atmospheric agen- 
cies under such conditions, and contain nothing of a poisonous 
nature. Their use for scouring or polishing depends on the 
very fine silicious sand contained in them. 

•COMPOSITION OF THE LATTER TWO OF THESE FRANKLIN COUNTY 
MARLY SHALES, DRIED AT 2120 F. 



No. 1433. 



No. 1434, 



Silica 

Alumina 

Iron and manganese oxides 

Lime 

Magnesia 

Phosphoric acid • 

rSulphuric acid 

Potash (total) 

-Soda (total) 

Carbonic acid 1 

Water and loss / 

Total 

Per centage of phosphorus 

9*er centage of sulphur 



50.360 

X6.816 

6.997 

8.736 

.936 

.217 

2.280 

3-623 

1-73" 

8.304 



52.060 

18.831 

9.200 

3.666 

1. 210 

•3»9 

.920 

5.402 

.720 

7.67a 



100.000 



.095 



0.139 



.912 



.368 



Although the sulphur and iron in these marls are calculated 
in these analyses as sulphuric acid and iron oxide, severally, a 
portion of each, not determined, is combined as iron sulphide. 
These two analyses are tabulated separately from the first two 
•of similar marls of this county, because in these latter analyses 
the method of complete decomposition by fusion was employed, 
^hile the first two were analyzed by digestion of the marls 
in acids, and the subsequent fusion of the insoluble silicious 
residue for the determination of the total amount of the alka- 
lies. The remarks appended to the first two apply equally to 

these. 
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No. 1435 — " Water from a bored or driven well, near the Ken-- 
tucky river. Water stands about thirty-four feet from the sur- 
face of the ground, which is twelve to fourteen feet above low 
water level in that river. The height of the well water is 
affected by that of the river. Used in the steam boiler of thi 
Frankfort Cotton Mill Company'' 

The sample of the water, together with some of the white 
powdery sediment and hard scale of the boiler, were sent* to 
the laboratory by Mr. Milton McGrew, President of the com- 
pany. 

Nothing had been added to the water in the boiler, and the 
sediment and scale had been taken out of the boiler after 
running with this water for two weeks. 

COMPOSITION OF THE WELL WATER IN lOOO PARTS. 
Held in soIuUod in tbe water by the free carbonic sicid deposited on boiling. 

Free carbonic acid not est.. 

Ume carbonate 0.2493. 

Magnesia, carbonate 0032 

Silica 0005. 

Sediment on boiling 0.2530- 

Contained in the boiled water. 

Lime sulphate o.iioo- 

Calcium chloride 0254 

Magnesium chloride 0174 

Sodium chloride 0460^ 

Potassium chloride 0142 

Soda carbonate 0413. 

Nitric and phosphoric acids a trace. 

Silica ooo6* 

0.254^ 

Total saline contents of the water, 0.5079 to the thousand 
parts. The fresh water gives a slight alkaline reaction with, 
reddened litmus ; the soda, stated as carbonate above, is doubt- 
less present in it as bi-carbonate. 

On examination of the white powdery boiler sediment, it was. 
found to be mainly lime carbonate, with about five per cent, of 
magnesia carbonate, two to three of lime sulphate, more than 
one per cent, of alumina and iron oxide, with a trace of phos* 
phoric acid, a little silica, and traces of the alkalies. 
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The hard boiler scale, on the contrary, was found to be mainly 
lime sulphate, with small proportions of lime and magnesia 
carbonates, and traces of silica, phosphoric acid, &c. 

It is evident that the hard scale, which is the most injurious 
to the boiler, may be prevented by the addition to the water of 
enough carbonate of soda, say in the form of cheap soda ash, 
to decompose the lime sulphate. This would probably cause 
the sediment to be wholly powder. 

No. 1436 — Sulphur Mineral Water /rom a bored well, ninety- 
six feet deep, at Fleetwood Farm of CoL f. W. Hunt Rey- 
noldSy near Frankfort. 
The water stands at about twenty-five feet from the bottom. 



COMPOSITION OF THIS WATER. 






In 1000 parts. 


In a wine gallon 
(231 cubic inches). 


Free hydrosulphuric acid gas 


0-0343 parts. 
.2772 *« 


' 1. 998 1 grains. 
16.1730 «* 


Frw» carbonic acid V2& 





Held in solution by the free carbonic acid. 



Lime carbonate 

Magnesia carbonate 

Iron and manganese carbonates 

Total sediment on boiling . . 



.1397 parts. 
. 1029 * * 
marked traces. 



0.2426 



8. 1 3 50 grains, 
6.0030 ** 
marked traces. 



14.1380 



Potash sulphate. . . . • . 

Sodium sulphide 

Sodium chloride 

Potassium chloride 

Calcium chloride 

Magnesium chloride 

Silica 

Organic matters 

Bromine, iodine, and lithium 



.2535 parts. 
.1057 
I. 0152 
.0798 

.0713 
.0228 

.0343 

a trace, 
marked traces. 



1 4. 7800 grains, 

6.1670 
59-2140 

4.6580 

4.1620 

«.333o 
2.0000 

a trace, 
marked traces. 



Total 



1.8250 parts. 



1 06. 4420 grains. 



A very good saline sulphur water, which may be useful in 
cutaneous and parasitic diseases, granular sore eyes, some 
forms of neuralgia and rheumatism, &c., &c., when employed 
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externally or internally under the advice and direction of a 
physician. 

This water was analyzed by the writer, for Col. Reynolds, 
before the reorganization of the Geological Survey ; but it has 
Ibeen reexamined recently in this laboratory, and, in addition 
;to the ingredients reported to him, notable quantities, not 
•quantitatively estimated, of iodine and lithium, were observed 
in it. The water acquires a yellowish tint on standing in 
fcottles ; doubtless owing to the formation of sulphuretted sul- 
phide of sodium by the decomposing influence of the atmos- 
pheric oxygen on thehydrosulphuric acid. 

FULTON COUNTY. 

No. 1437 — Soil. Labeled ''Sub-soil of an old tobacco field. 

The soil proper has been washed away. Field about one hund- 

:red and fifty feet above the Mississippi river, four miles east of 

Hickman. Collected by Prof, N, S. Shaler.'* 

This sub-soil is of a brownish dark-buff, or light yellowish- 
iDrown color. 



COMPOSITION, DRIED AT 212° F. 



•Organic and volatile matters 

Alumina, and iron and manganese oxides . 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 

Water expelled at 380° F 



Total 



2.250 

6.005 

.230 

.414 

.172 

not est. 

.159 

.072 

90.490 

.650 



100.44a 



Hygroscopic moisture, per cent. 



2.250 



Potash in the insoluble silicates, per cent. 



1.479 



Soda in the insoluble silicates, per cent. 



1.306 



It will be seen that in this sub-soil, which contains a very 
large proportion of fine sand and insoluble silicates, and which 
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'Only gave up 0.159 per cent, of its potash after long digestion, 
with heat, in chlorohydric acid, there is yet a reserve supply 
of that alkali of more than nine times that quantity, locked 
up in the insoluble silicates. This potash, although not im- 
mediately available for the use of plants, will doubtless be 
gradually brought into an available condition, under the slow 
but certain action of the atmospheric agencies and under that 
of humus, &c. 

No. 1438 — Mineral Water. ''Chalybeate water, sent by Mr. 

B. R. Walker, from Nick Combs' Spring, four miles southwest 

of Hickman, Fulton county.'' 

This chalybeate water contains free carbonic acid and 0.302 
of saline matters in the one thousand of water. This consists 
of iron, manganese, lime and magnesia carbonates, with some 
lime and magnesia sulphates, &c. The quantity sent was too 
^mall for a thorough analysis. 

It is probably a valuable chalybeate water. 

No. 1439 — *' Indurated Silicious Clay. From the bluffs, one 

hundred feet above low water mark, Hickman, Fulton county. 

Tertiary formation. Collected by Prof. N. S. Shaler." 

Of a light-grey color, with ferruginous infiltrations. Breaks 

readily, with an irregular fracture. Adheres slightly to the 

tongue. Is somewhat plastic when powdered and rubbed up 

with water. When calcined, is of a light buff color. 

No. 1440 — *' Silicious Concretion or soft sandstone from the 
Bluff at Hickman, fifty feet above low water. Tertiary. Col- 
lected by Prof. N. S. Shaler." 

A whitish, porous, and friable silicious rock or concretion; 
adheres to the tongue. Only slightly plastic when powdered 
and rubbed up with water. Burns of a light buff color. 

No. 1441 — ** Silicious Concretion or soft sandstone, from 
Chickasaw Bluff, eight miles south of Hickman. Tertiary. 
Bed ten feet thick. Collected by Prof. N. S. Skaler:' 
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A light-grey or dove-colored soft and porous silicious rock, 
adhering to the tongue. Scarcely at all plastic when powdered 
and rubbed up with water. 

No. 1442 — ** Soft Sandstone. Chickasaw Bluff, near the base^ 

eight miles south of Hickman^ 

A dull light-yellowish-grey porous soft sandstone ; adheres 
strongly to the tongue. Composed of minute rounded quartz- 
ose grains, with a whitish cement. 

COMPOSITION OF THESE FULTON COUNTY SOFT SANDSTONES AND SIU- 
CIOUS DEPOSITS, DRIED AT 2I2« F. 



No. 1439. 



No. 1440. 



No. 1441. 



No. 1442. 



Silica 

Alumina, and iron and manganese oxides . 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Water expelled at red heat 

Total 



74.960 

18.350 

.560 

.309 
.051 
.501 
.^30 
.124 
5.800 



81.060 

13.609 

.560 

.139 
.051 

.844 

.231 

.021 

3.600 



89.160 
7.809 
.380 
.086 
.051 
.707 
.115 
.080 

2.4 A) 



94.060 

3.I29- 

.38a. 

.173 
.051 
.981 
.230 
.124 
i.6oo- 



100.885 



100. 115 



100.788 



100.728 



These silicious deposits do not contain enough mineral fer- 
tilizing ingredients to make them valuable for application to- 
the soil, nor enough alumina to constitute good plastic clay. 
Yet they may be made useful in tempering clay which contains- 
too much alumina, or for the formation of common glass and 
for scouring purposes. Some of them are plastic enough to« 
enable them to be moulded, and the silicious material is fine 
enough, in some, to permit them to be used as ** Bath Brick*' 
for household scouring. Common brick could probably be 
made out of No. 1439. 

Some of these layers, in which the proportions of alkalies^ 
lime, magnesia, and iron oxide are small, may perhaps be man- 
ufactured into a kind of fire-brick. 

Part of the sulphur which appears in the above summary of 

analyses as sulphuric acid, is doubtless in combination with 

some of the iron in the sandstone, in the form of iron sulphide : 
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the oxidation of which may account for a portion of the excess^ 
in the total. 

No. 1443 — ** Clay from Oie foot of Grand Chain, Illinois. 
Post Tertiary. Collected by Prof N. S. Shalerr 

Of a light-grey-dove color, with brownish incrustations. 
Fracture large conchoidal-hackly ; quite porous ; adheres- 
strongly to the tongue; grinds easily into a tough plastic mass 
with water. Calcines of an orange-buff color ; but fuses before 
the blow-pipe. Specific gravity, in its porous state = 1.764.. 
Contains minute glimmering scales of mica. 

COMPOSITION, DRIED AT 212® F. 

Silica 70.660 

Alumina, and iron and manganese oxides 20.309 

Lime carbonate .900 

Magnesia .307 

Sulphuric acid 1 . 188 = .475 per cenl. of sulphui 

Phosphoric acid .051 

PoLish .819 

Soda 487. 

Water expelled at red heat, and loss 5-2X9 



100.000 



This clay, which was collected for comparison with the Ful- 
ton county tertiary deposits, would prove of no especial value- 
as a fertilizer, except on very sandy soils to improve their con- 
sistence. It would probably answer for common pottery or* 
bricks; but is too fusible for fire-brick. It compares pretty 
well with No. 1439. 

GRAYSON COUNTY. 

No. 1444 — Clay Iron-stone ''From three miles south cf Litch- 
field, A six inch layer, on the land of fno. H, Higden, in 
the carboniferous limestone. On the old Brownsville road. 
Collected by Prof N. S. Shaler.'' 
Fine granular, or compact. Dark grey. 
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COMPOSITION DRIED AT 212^ F. 

Iron, carbonate 60.466 \ ,, <,.%«*• *»-•*» ^r ««^ 

Iron, peroxide ^^^g|= 33.630 per cent, of iron. 

Alumina 7*179 

Lime carbonate 4.050 

Ifagnesia, carbonate 6.378 

Manganese, carbonate a trace. 

Phosphoric acid . 102 ea O.035 per cent, of phosphorat. 

Sulphuric acid .054 bi .022 per cent, of sulphur. 

Silica and insoluble silicates i4*45o bs 11.900 per cent, of silica. 

Water and loss .785 

100.000 

Quite a good ore of its kind. 
No. 1445 — LiMONiTE Iron Ore. ''From north side of Grinds 

stone branch of Rock Creek. Hill below Owen Whittri£s. 

Grayson county. Collected by P. N. Moored 

A porous and cellular limonite, varying in color from dark 
ibrown and steel black to reddish-brown and ochreous. 

COMPOSITION, DRIED AT 212** F. ' 

Iron, peroxide 27. 192 sa 19.344 per cent, of iron. 

Alumina 4*299 

Manganese, brown oxide a trace. 

Lime carbonate .410 

Magnesia .317 

Phosphoric acid .249== 0.109 per cent, of phosphorus* 

^Sulphuric acid ' .103==: .041 per cent, of sulphur. 

Water expelled at red heat 5.600 . 

Silica and insoluble silicates 61.730 s= 25.500 per cent, of silica. 

Moisture and loss . 100 

100.000 

This ore is too poor in iron and too silicious to be of much value. 

[See Appendix for other Grayson county iron ores.] 

No. 1446 — Marly Shale. ''From Sunset Lick, a mile and a 
half west of Litchfield. Geological position the carboniferous 
formation. Collected by Prof N. S. Shaler'' 
A friable marly shale of a greyish and brownish-olive color. 

This marl, when analyzed by digestion in acids, &c., gave the 

following results, dried at 212° F., viz: 



Alumina, and iron and manganese oxides . 

Lime 

Magnesia 

Phosphoric acid 

' Sulphuric acid 

Potash 

*Soda 

Water expelled at red heat 

' Silica and insoluble silicates 



Total 



19.133 


.269 


.353 




.027. 


2.910 


.052 


6.230 

71.580 



100.821 
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The silica and insoluble silicates, when sintered with lime 
carbonate and ammonium chloride, &c., &c., yielded 1.205 P^^ 
cent oi potashy and 0.55 per cent, of soda, in addition to that 
given above as extracted by digestion in acids. So that the 
total amount of potash in the marl appears to be 4. 1 1 5 per 
cent, and that of soda 0.602 per cent. 

Some of the same marly shale, from this locality, subse- 
quently collected by Mr. P. N. Moore, was analyzed by fusioa 
with the mixed alkaline carbonates ; sintering with lime car- 
bonate and ammonium chloride, &c., &c., and gave the fol- 
lowing results, viz : 



Alumina 

Iron and manganese oxides . . . 

Lime 

Magnesia 

Phosphoric acid • . . 

Sulphuric acid 

Potash 

Soda , 

Water, &c., expelled at red heat , 
Silica . . . i 

Total 



14.130 
13.480 

.S3f 

1. 158 

.280 

.204 

4.625. 

.783. 

6.00O' 

60.060 



101.258- 



The apparent excess in the total may be partly due ta 
oxidation of combined iron and sulphur in the marl, and prob- 
ably, also, to an over-estimation of the water. 

Its considerable proportion of potash might make it use- 
ful as a fertilizer on impoverished land, were this alkali all in 
an available condition. But the analyses show that a great 
portion of it is in firm combination, in the silicates insolu- 
ble in acids ; only to be released, and made available for plant 
growth, by the slow process of weathering, under the influ- 
ence of atmospheric agencies, humus, &c. Whether lime 
could be profitably employed to decompose these silicates 
and set free the alkalies, is yet to be tried. 

The remarks given under the head of marly shales of Camp- 
bell and Franklin counties, as to their use as "mineral paint,'* 
&c., apply to this marly shale also. 
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No. 1447 — "Soft Sandstone; a micaceous, uncemented sand 
rock, from Horse Branch, on the Elizabethtown and Paducah 
Railroad. Border of Grayson and Ohio counties. Very fri- 
able. Can be shoveled like sand. Collected by Prof. N. S. 
Shaler. Geological position carboniferous.'' 
Of a light drab, or grey-buff color, consisting of small quartz 
grains, mostly rounded, some spangles of mica, some few 
.grains of blackish and greenish ferruginous mineral, and a fine 
^powder, somewhat ferruginous, which can easily be washed 
-out from the quartz sand, &c., by water. Water disintegrates 
4he lumps. 

This soft sand rock, dried at 21 2°, gave the following results, 
-on analysis b^y acid digestion, &c. : 



Sand and insoluble silicates . . . 

Alumina, colored with iron oxide , 

Lime (estimated as carbonate) 
"Magnesia 

Phosphoric acid 

• Sulphuric acid 

■Potash 

*Soda 

Water, &c., expelled at red heat. . 
'Loss 

Total 



87.700 

7.040 

.100 

.24S 
.370 
.049 
.975 
.401 
3.000 
.120 



100.000 



This would lundoubtedly answer well for the manufacture of 
-common glass. Its -considerable proportion of potash, nearly 
*one per cent, extracted by acids, has probably been mainly 
•derived from the mica which it contains, while the phosphoric 

• acid, also considerable fior a sand, has doubtless been mostly 
' extracted from the dark g^reenish mineral. This sand would 
J prove a useful addition to heavy clay soil. No doubt analy- 

sis by fusion would show that it contains a much larger pro- 
■ portion of potash than dig^^stion in acids demonstrates. 

No. 1448 — Coal.. Labeled '*Tar Lick Coal, Dismal. Creek^ 
Grayson county. Average sample, by P. N. Mpore.'' 
Mostly in thin 'laminae, wltli some bituminous matter, fibrous 

• coal, and fine-granular pyrites between them. Generally of a 

• de^p-^blaalcxolor, vwith ^ccaskmal ferruginous stains. 
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"No. 1449 — Coal. ''Gravelly Lick, Miller s Fork of Bear Creek. 

Average sample, by P, N. Moore'' 

Splitting into thin laminae, with a little fibrous coal and fine- 
•granular pyrites between. 

"No. 1450 — Coal. ''Near the School-house, on Brushy branch 
of Calloway Creek, W. B. McGrew's. Collected by P. N. 
Moored 
Much weathered. 

"No. 1 45 1 — Coal (impure^ "Copperas bank, branch of Hunting 
Fork of Rock Creek, above the conglomerate. Collected by P. 
N. Moore'' 

Mostly in thin laminae, some of which are shaly. Some fer- 
ruginous incrustation. 

"No. 1452 — Coal. "L. Higdon's, Pearson's branch of Rock 
Creek. Below the conglomerate. About fifteen feet above the 
limestone. Collected by P. N. Moore'' 

A jet-black coal ; generally breaking into thin laminae, some 
'of which are somewhat shaly. Not much fibrous coal or gran- 
ular pyrites apparent. Some ferruginous incrustation. 

"No. 1453 — Coal {impure) "From Gum Spring Fork of Cane 
Camp Creek, Nolin Furnace property. Sample from above the 
slate parting only. Collected by P. N. Moore." 
A much weathered coal, in thin laminae, much tarnished 

with ferruginous and aluminous incrustations. 

No. 1454 — Coal {impure) "From same locality as preceding. 

Sample from below the slate parting only. Collected by P. N. 

Moored 

In thin laminae, some shaly; weathered dull and stained 
with ferruginous and clayey incrustation. 
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COMPOSITION OF THESE GRAYSON COUNTY COALS, AIR-DRIEIX 





No. 1448. 


No. 1449. 


No. 1450. 


No. 145 1. 


No. 1452. 


No. 1453. 


No. 1454- 


Specific gravity 


'.305 


1.395 


1.346 


1.378 


1.364 

3.60 
35.80 
60.60 


1.446 


1.5" 


Hygroscopic moisture . . 
Vol. combustible matters . 
Coke 


4.70 
3«-40 
63.90 


4.14 
30.52 
65.34 


6.26 

32.44 
61.30 


3.50 
33 40 
63.10 


6.50 
29.10 
64.40 


4.40 
25.86 
69.74 




Total 


100.00 


100.00 


100.00 


100.00 

36.90 
47.50 
15.60 


100.00 

39.40 
49.40 
11.20 


100.00 

35.60 
49.60 
14.80 


100.00 


Total volatile matters . . 
Carbon in the coke . . . 
Ashes 


36.10 
52.20 
11.70 


34.66 
50.08 
15.26 


38.70 

53.80 

7.50 


30.26- 
40.14 
29.60 




Total 


100.00 


100.00 


100.00 


100 00 


100.00 


100.00 


100.00. 


Character of the coke . . 


Spongy. 


Dense 
spongy. 


Light 
friable. 


Light 
spongy. 


Light 
spongy. 


Friable. 

Light 
brownish 

0.818 


Friable. 


Color of the ash ... . 
Per centage of sulphur . . 


Light 

brownish 

grey. 

1.945 


Brownish 
grey. 

3.565 


Greyish- 
salmon. 

1.476 


Lilac- 
grey. 

2.041 


Lig^t 
chocolate 

3.158 


Nearly 
white. 

0.77T 



No. 1455 — *'CoAL, remarkable for being found in the sub-car- 
boniferous limestone ; about seventy- five to a hundred and twenty 
feet below the Chester Group, Collected by C J. Norwood^ 
A much weathered specimen ; splitting easily into thin 

laminae, with very little fibrous coal or pyrites between. Some 

little ferruginous stain. 
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COMTOSITION— SPECIFIC GRAVITY = 1.338. 



Hygroscopic moisture . . . 
Volatile combustible matters 
Coke (light friable) .... 



Total 



4.241 

30.82. 
64.94 



Total volatile matters .... 

Carbon in the coke 

Ashes (brownish salmon-grey) 



350^ 

55-52 

9.42 



Total 



Per centage of sulphur . 



2.892: 



Interesting only because of its unusual position. 

GRAYSON SPRINGS MINERAL WATERS. 

These waters were mostly collected and tested qualitatively^ 
at the springs, by Mr. J no. H. Talbutt; who spent several 
days in this work and in the evaporation of a quantity of some 
of the principal ones, for the purpose of determining the more 
rare ingredients. The quantitative analyses were performed 

at our chemical laboratory in Lexington. 

« 

No. 1456 — **SuLPHUR ^ATER /rom the Centre Spring, a natural' 
spring, the most popular of the Grayson Springs'' 
Inclosed in a **gum'* three feet deep and one and a haFf 
feet in diameter. Flows in a perennial stream, of about half 
an inch diameter. Gas bubbles up frequently, in moderate 
intermittent bursts: The water is of nearly a constant tem- 
perature of 61° F. ; clear, depositing in its channel a dark-grey^ 
slimy sediment ; and on the gum an incrustation varying ia 
color from blackish and brownish to greenish and pinkish. 

The spring is about two hundred yards southeast from the 
hotel. Has a reputation as diuretic, aperient, &c., &c. Re- 
action of the recent water is neutral with litmus paper, but 
when it has been partly evaporated it is slightly alkaline. 

No. 1457 — Sulphur Water y^^/^ the Moreman Spring. 

A natural spring, inclosed in a sycamore **gum*' (twenty- 
two inches deep by eleven in diameter). Stream constant the 
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year round, through a three-quarter inch hole. Bubbles of 
gas rise intermittently. Sediment in the channel of overflow, 
whitish ; that at the bottom of the gum greenish-black, and 
slimy. Temperature of the water 66° to 67° F., nearly con- 
stant. 

Considered one of the best of the waters for cutaneous 
diseases. Acts pretty constantly as aperient. Reaction of the 
recent water, neutral. 

No. 1458 — Sulphur Water of the McAtee* Sulphur Spring. 
A natural spring (said to have two sources, one warm the 
other cold), located at the base of the hill, farthest of all from 
the house, nearest to the creek; near the bath-house. In- 
cluded in a wooden box, fourteen by twenty-two inches, and 
twenty inches deep. The flow is about sufficient to fill a half 
inch pipe. There is a slight intermittent evolution of gas. 
Temperature, said to be invariable, at 60° F. The sediment 
in the box is dark green, with much pinkish ; slimy. The in- 
crustation on the box, greenish of various tints and shades. 
This water is not quite so strong as that of the ** Center 
Spring." 

No. 1459 — Sulphur Water of the ''Stump Spring.'' 

A natural spring, included in a sycamore **gum," twelve 
inches in diameter and twenty deep. The flow is about a 
•quarter to half inch in diameter. There is a slight evolution 
•of gas in bubbles. Temperature of the water 64° F., said to 
Ibe invariable. The sediment in the gum is blackish and slimy. 
The incrustation very slight, and nearly black. The taste of 
the wjater is sweetish-brackish. Reaction with litmus papers^ 
neutral. 

No. 1460 — Sulphur Water of the ''far Spring'' 

A natural spring, nearest to the house (near the Stump and 
Big Gum Springs), included in a gum twelve inches in diameter 

♦Called by Dr. Owen "Macatine." Volume i, Kentucky Geological Reports, page 270, 
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and twenty-six deep. Flow of water from quarter to half an 
inch in diameter. Slight evolution of gas in bubbles, smelling 
strongly of sulphuretted hydrogen, as do all the others. Tem- 
perature of the water 63° F., said to be constant. Taste sweet- 
ish. Reaction, neutral. The sediment is dark-colored ; slimy. 
The incrustation on the gum whitish, with greenish and purplish 
tints. 

No. 1461 — Sulphur ^ATERjrom the ''Eye Spring^ 

A natural spring, included in a **gum" ten to eleven inches 
in diameter and twenty deep. The flow of water is about a 
•quarter of an inch in diameter. Temperature of the water, 
66® F., said to be invariable. (The temperature of the atmos- 
phere, at the time of observation, was 86*^ F.) Very little 
•evolution of gas bubbles. The sediment in the gum is Hark, 
and slimy. The incrustation on the gum dark green, yellow- 
ish, and purplish, and dirty-whitish. Taste brackish. Reac- 
tion, neutral. 

No. 1462 — Sulphur VJKTZKfrom the " White Sulphur Spring** 
near the ''Big Gum** and between it and the Moreman Springs 
to the left of the walk. 

Flow about quarter to half an inch in diameter. A slight 
intermittent evolution of gas bubbles. Temperature 62® F., 
said to be invariable. Incrustation whitish. Sediment green- ■ 

jsh near the gum. Tastes and smells stronger of sulphuretted ' 

hydrogen than any of the other springs. Reaction, neutral. 
Water not at present used. i 

No. 1463 — Sulphur ^ATEVifrom the "Hymenial Spring** 

A feeble spring, situated about ten feet from the "Center 3 

Spring." Temperature of the water 65° F., said to be invari- , 

able. Sediment greenish-black, with pinkish portions, and 1 

slimy. Incrustation on the "gum " dark-green and dirty-white. j 

Heaction, neutral. I 
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No. 1464 — Sulphur Water /rom the ''Rock Spring ^ 

The original spring of the group. Situated at the base of 
the hill. Flows out from the rock in a constant stream, which 
might fill an inch pipe. Temperature 58° F., said to be invari- 
able. A whitish scum on the water in the channel of out-flow ; 
no gas bubbles evolved. Sediment bluish-blackish. Reaction,. 
neutral. Not very strong in sulphuretted hydrogen. 

No. 1465 — Sulphur Water from an Artesian Well, one 
thousand feet deepy and six inches in diameter, completed in 
1865. 

Bored for ''oil'' on Hunting Fork, a tributary of Rock 
Creek, near Mr. H. Haynes', six miles from Grayson Springs, 
on the property of the Boston Kentucky Central Rock Oil 
Company, H. W. Fuller, President. At first the water spouted 
twenty feet above the surface of the ground, from the two-inch 
tube. The tube is now out, and the hole has been widened 
for six feet down and cased with an eight-inch square wooden 
box. The water now flows out in a six-inch stream. Tem- 
perature 61.5° F. Gas is evolved constantly in large bubbles. 
The incrustation on the boxing, &c., is blackish, and is to be 
seen in the channel of the stream for half a mile down. The 
water is clear and colorless, and gives an alkaline reaction. A 
salt water stream is said to enter the well about one hundred 
and fifty feet below the surface. 
92 . 
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COMPOSITION OF THESE SULPHUR WATERS OF GRAYSON COUNTY IN looo 

PARTS. 



Uttneofspriiic.., . 


Centre. 


More, 
man. 


McAtee. 


Stump. 


Jar. 


Eye. 


White 
Sulphur. 


Hyme- 
nial. 


Rock. 


Artesian 




No. 1456 


No. 1457 


No. 1458 


No. 1459 


No. 1460 


No. 1461 


No. 146a 


No. 1463 


No. 1464 


No. 1465 


"Specific gravity of water 


1.0022 

0.1950 
.0200 

0.1736 
a trace. 

.0027 

.0022 

not est . 


I.OOIX 


1. 0015 


X.0016 


not est. 


not est. 


not est. 


not est. 


not est. 


not est. 


free carbonic add gas . 

free sulphuretted hydro- 

F^S»» 


o.ia34 
.oa48 

0. 1953 
.051a 

.0048 

.0094 

not est. 


0.1500 
.0203 

0.1806 
.0002 

.0078 
.0028 
.ooaa 


0.1650 
.0410 

o.aooa 
a trace. 

.0066 
.0008 
.oa68 


o.aoao 
.0265 

0. 163a 
.0345 

.007a 
.003a 
.0271 


not est. 
o.oa39 

0. 1872 
.0042 

.0096 
.00.16 
.0096 


not est. 
o.oaTo 

0. 1833 
.0018 

.0096 
.0104 
.0090 


not est. 
not est. 


not est. 
not est. 


not est, 

0.0380 


dime carbonate . . . ., 
3dagnesia carbonate . . 
Iron, and manganese car- 
bonates and phosphates 
-Silica 


0.1535 
not est. 


0. x66o 
.0118 

.0072 

.0304 


0.Z360 
.oaaS 

.0106 
.oa6o 


'Organic matters and 1or» 


.0038 


Total sedt'nt on boiling 


0. 1785 

I. 1649 
.5774 


o.a6o6 

"■.1% 


0.1914 

o.45»8 
.4616 
.0034 
.oia6 

.019a 
not est. 


0.034a 

0.6291 
.6093 
.0033 
.0374 

not cfti. 
not est. 


0.2352 

0. 5078 
.5781 
.0045 

traces. 
.0307 


o.ai3a 


o.ai40 


not est 


0.2176 


0.1993 


3ime sulphate 

Magnesia sulphate . . . 


0.6683 
■ 7542 
.0017 
.0147 

traces. 
.0100 


0.6505 
.6522 


0.9001 
.8835 
.0085 


0. 5946 
•4704 
.0011 
.0288 

traces. 
.0059 


not eat. 








not est. 


alumina sulphates and 

phosphates 

'Sodium sulphide .... 

Soda combined with or- 
ganic acids 

Potash 

Sodium chloride . . 

:2Cagnestum chloride . . 

Silica 


.0034 
.0521 

.0044 
.0009 

*o.*i898" 

.0034 

not est. 


.0007 
.0409 

.0066 
.0038 

.0145 

.0039 

not est. 


traces. 
.0257 


traces, 
.oaao 


traces. 
.<»S4 


















.oaoo 


.0053 


.0760 


.1059 


.0192 


.0226 


.0084 


.3960 


.0060 
not est. 


.0022 
.oaoo 


.0008 

.3029 


.0058 
.0222 


.0.^8 
•1777 


.0032 
not est. 


■.rx 


.0056 


Organic matters and los& 


not est. 


Total saline matters . 


2.0748 


1. 1609 


1.3352 


1.5740 


X.6260 


t.7960 


1.7470 


1-9974 


1.4800 


2.7084 


X4thium. iodine and bro- 
mine 


traces. 


traces. 


traces. 


traces. 


not est. 


not est. 


not e<t. 


not e«t 


not est. 


not est. 


Temperature of spring, F. 


61° 


66P,670 


60° 


64° 


6. 


66° 


1 2 


ff' 


5^^^ 


61^65* 



The small quantities of lithium compound, indicated in the 
above table, were detected by means of the spectroscope, after 
proper treatment of the saline residuum obtained by the 
•evaporation of from ten to twenty litres of the water. The 
bromine and iodine traces could only be observed by the ap- 
propriate tests after a similar evaporation. 

The organic matters recorded in the table are composed of 
uipocrenic and cre7iic acids and the singular substance called 
Baregine, from the fact that it was first observed in the sulphur 
ivater of the celebrated Barege Springs of the Pyrenees. 

This Baregine is found in solution in many of the sulphur 
waters of the world; more especially in the thermal waters. 
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On evaporation of such waters they assume a yellowish tint 
and leave a yellowish-brown residue, which, on calcination, 
gives out ammoniacal fumes and the odor of burnt horn ; leav- 
ing a very large proportion of ash, mainly silicious. This, 
organic matter, approaching to the nature of the albuminoid: 
or gelatinous principles, is what is called Baregine. 

By exposure of these waters to the air this dissolved nitro- 
genous matter undergoes a change ; becomes less soluble and 
forms a sediment, or deposit, in the spring and its channel, of 
a slimy nature, which is called glairine, and which. is usually 
combined with other precipitated materials from the water, 
such as iron and manganese sulphides, lime and magnesia 
carbonates, free sulphur, &c., &c., and probably changes, by 
gradual decomposition, into crenic and apocrenic acidsy &c. 

Glairine, with crenic and apocrenic acids, and other sub- 
stances mentioned above, were abundantly found in the- 
unctuous slimy sediment of these Grayson sulphur springs. 
Generally more of the latter than of the crenic. 

This sediment was collected by Mr. Talbutt from the bottomi 
of the water in the **gum" usually, from the following springs, 
vix: "Centre,"- **Moreman," **McAtee,'* "Stump," and "Hy- 
menial," and brought to the laboratory for examination, ia 
close bottles, with some of the water of the spring included. 

On examination, some weeks afterward, the supernatant, 
water was found to be glairy in all except that from the Stump- 
Spring. In those from the Centre and Moreman springs the 
water over the sediment was of a dirty-olive green color, of 
a sulphurous and putrescent odor, glairy, and as thick as- 
ordinary white of ^^ig* When this was poured off and the 
sediment agitated with more distilled water, this also became 
glairy and colored, on standing; and the same result was- 
obtained in a second and third operation of the kind; the- 
quantity of the dissolved organic matter appearing gradually 
to be diminished. The "Centre" sediment gave the most of 
this glairy material; that of the "Moreman," " McAtee," and! 
"Hymenial" gave less, and that of the "Stump," although it 
colored the water slightly, did not make it glairy or communi- 

94 



CHEMICAL REPORT. 



95' 



cate to it the semi-putrescent, sulphurous odor, so marked 
with the others. 

The glairy colored solution, poured off from the sediment, 
was evaporated and analyzed. The dark brownish solid resid- 
uum, obtained by evaporation, presented the usual properties 
oi glairi7ie. It burnt with a burnt-horn, ammoniacal odor, leav- 
ing a large quantity, more than forty per cent., of whitish ash. 
This ash was largely silicious, but contained also alumina^ 
iron and manganese oxides, limey magnesia, and phosphoric and 
sulphuric acids. The glairley soluble matter also contained 
apocrenic acid. 

The dark colored original sediments, which had thus been 
washed with water to remove some of the glairine, &c., were 
found to contain much apocrenic and crenic acids, especially the 
former, with alumina, iron and manganese oxides, lime, mag- 
nesia, phosphoric and sulphuric acids, sulphur, &c. Becoming 
somewhat charred when calcined and giving off the odor of 
burnt animal and vegetable matters. That from the ** Centre " 
Spring giving more of the odor of burnt animal matter. Those 
of the others giving mostly the odor of burnt vegetable mat- 
ter. 

Doubtless the other sulphur waters of this locality also con- 
tain these remarkable organic ingredients, or most of them. 
What influence they have in therapeutic applications of these 
waters has not been determined. It is probable, however, 
that this decomposable organic material, from whatever un- 
known source derived, may, by reaction upon the dissolved 
earthy sulphates of the water, produce some of the sulphydric 
acid which it contains. 

It may be interesting to append the chemical composition 
of glairine of three different varieties, as determined by J. 
Bouis. {^'Comptes Rendus,' XLI, page ii6.) 



Glairine, pulpy, grey . 
Glairine, fibrous, red . 
Glairine, pulpy, green 



Carbon. 



48.69 
44,06 
45.20 



Hydrogen. Nitrogen. 



7.70 
6.69 
6.95 



8.10 

5-57 
5.60 



Ashes. 



30.22 
35.00 
40.07 
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No. 1466 — Chalybeate Water, /rom the chalybeate well at 
Grayson Springs. 

Well ten feet deep ; walled up with rock, three feet square. 
Water about four feet deep in well. It is said that three 
streams of chalybeate and one of fresh water flow into it. A 
very slight occasional evolution of gas. Temperature of the 
water, 71° F. The water is raised with a wooden pump. The 
sediment or deposit, where the water flows from the pump and 
trough, is ferruginous, brownish-red. Reaction, neutral. 
J^o. 1467 — Chalybeate Water, from a well near Grayson 
Springs; sent by Mr. Van Meter, proprietor of the springs^ 
for examination. 

This, like the preceding, deposited a flocculent light-brown 
ferruginous sediment in the containing bottle. 
No. 1468 — Chalybeate Water, y9^w ''Indian Spring,'' a natu- 
ral source, near f ones Mill; head of Sunfish Creek, five miles 
from Paducah and Louisville Railroad. Sent for examination 
by Mr. H. Haynes. 

This also deposited a brownish ferruginous sediment in the 
"bottle. 



•COMPOSITION OF THESE CHALYBEATE WATERS, IN looo PARTS 

WATER. 


OF THE 




No. 1466. 


No. 1467. 


No. 1468. 


IFree carbonic acid ...•• 


0.207 


not est. 


not est. 






Lime carbonate 


0.1251 

a trace. 

.0118 
. .0022 


0.2580 
.0020 

.0800 
.0180 


0.0076 


l^acniesia carbonate 


a tRsce. 


Iron and manganese carbonates and phosphates, with traces 
of alumina •« 


.0133 
.0028 


Silica , 






Total, held in solution by carbonic acid 


0.1391 


0.3580 


0.0237 


Lime sulphate 

Magnesia sulphate 


O.OIIO 

a trace. 

a trace. 

a trace. 
.0081 
.0076 

not est. 


2.328 

1. 130 
.1510 

.0150 


.0.0692 
a trace. 


Potash sulphate 

Soda sulphate 


a trace, 
a trace. 


Sodium chloride ., , , 

Potassium chloride .••• •.•• 


.0423 
.0038 


Silica 


.0086 






Total saline contents 


0.1658 


4.786 


0.1476 




I 
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From these analyses, which can only be considered approxi- 
mative, it appears that the water from the well near Grayson 
Springs is the strongest and the most aperient. The small 
"quantity of the water sent, and the alterations which always 
take place in waters of this kind, under the influence of the 
atmosphere, prevent these examinations from being entirely 
x:onclusive. 

No. 1469 — Soil. ^'Sample to the depth of eight inches from an 
old field, fifty years in cultivation, which has been lying un- 
cultivated for tlie last fifteen years. Collected by C. Schenk.'' 
Situated twenty-five hundred feet west of the twenty-first 
«nile-post on the Louisville and Paducah Railroad ; west of Big 
Clifty. Locality, six hundred and seventy feet to the right of 
that road and four feet above the level of the rail. Underlying 
rock, sandstone. Timber of the locality, mostly black oak, with 
«ome white and red oak ; with a few poplars on the creeks. 
Undergrowth sumach, dogwood; much sassafras and persim- 
mon. Rotation of crops \ i. Tobacco; 2. Corn; i. Oats; 
•sometimes with clover. No manure. Yield: of corn and oats, 
♦of each ten bushels to the acre. Soil of a yellowish light- 
umber color. 

No. 1470 — Soil. ''Sub-soil of the preceding, taken at a depth 
of from eight to forty inches. Collected by C Schenk'^ 
Sub-soil of a dull-light-brick color. 

T>Io. 1471 — **ViRGiN Soil. Sample to depth of six inches. Col- 
lected by C. Scfienk'' 

From a point two hundred feet east of the twenty-second 
mile-post, on above named railroad; two hundred and fifty 
feet to the right of the road, and four feet above the level of 
the rail. Underlying rock, sandstone. Has been two years in 
cultivation. Usual yield of this locality, according to report of 
the farmers, of corn and oats, each ten to twenty bushels, and 
of wheat five to ten bushels. It yields tobacco only when 
manured. Timber same as in preceding. 
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Soil of a greyish-brown or light umber color. The coarse- 
sieve (two hundred and eighty-nine meshes to inch) removed' 
from it a few rounded ferruginous particles only. 

No. 1472 — '*Sub-soiL of the next preceding ; taJten to the depth 
of from six to thirty -six inches. Collected by C. Schenk^ 
Sub-soil of a light greyish-buff color. Contains a few small 

rounded ferruginous particles. 

No. 1473 — ** Virgin Soil, three years in cultivation. Collected 

by C Schenky 

Sample to the depth of seven inches, from a locality one 
thousand feet west of the twenty-sixth mile-post, on the Louis- 
ville and Paducah Railroad, and three hundred and sixty feet 
to the left of that road, at the level of the rail. Drainage 
slope = 1:150. Substratum, limestone. Timber, red, black,, 
and white oak, with sugar-tree and poplar. Timber full of 
holes, except the poplar. Undergrowth, dogwood, sassafras, 
persimmon. Sometimes one hundred cords of wood to the 
acre. 

Rotation of crops: two years in corn; yield, twenty-five 
bushels to the acre ; one year in oats ; same yield. New land 
here yields fifteen to thirty bushels of corn, twenty to thirty 
of oats, and eight hundred to a thousand pounds of tobacco, 
per acre. 

Soil of an umber color; darker than the preceding virgin' 
soil. It contains a few rounded ferruginous particles. 

No. 1474 — **SuB-soiL of the next preceding, taken at the depth of 
from seven to thirty -six inches. Collected by C, Schenk,'' 
Sub-soil of a light grey-buff color. Contains a few small 

rounded ferruginous particles. 

No. 1475 — Soil. '^Sample to the depth of five and a half inches y, 
of an old field, forty years in cultivation. Collected by C. 
Sclienk,'' 
Near the Grayson Spring Station, Louisville and Paducahi 

Railroad, four hundred and fifty feet to the right of that road^ 

98 



CHEMICAL REPORT. 



99. 



at a point five hundred and thirty feet east of the twenty-six 
mile-post. Fifteen feet above the level of the rail. Drainage 
slope = 1:30. Substratum, limestone. Rotation of crops: two 
years in corn, one in oats and clover (sometimes tobacco first). 
Field has been in grass for the last three years. Yield: corn,, 
twelve to twenty bushels ; wheat, eight ; and oats, fifteen per 
acre. 

Dried soil of a brownish-grey color. Sifted out very few 
small rounded ferruginous particles. 

No. 1476 — **SuB-soiL of the next precedijig, taken from five a7ict 
a half to thirty-six inches below the surface. Collected by C. 
Schenky 



Sub-soil of a grey-buff color, 
ferruginous particles. 



Contains but few rounded 



Note. — For the rest of this serial collection of soils, &c., made by Mr. Schenk, on and near 
the line of the Elizabethtown and Paducah Railroad, sec Hardin and Ohio counties. 

COMPOSITION OF THESE GRAYSON COUNTY SOILS, &c., DRIED AT 212*» F. 



No. 1469 



Oisanic and volatile matters 

Alumina, and iron and manganese oxides 

Lime carbonate 

Magnesia 

PhoiKphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 

Water expelled at 380P F 



Toud 



Moisture expelled at 9x9° F. 



Potash in the insoluble silicates 



Soda In the insoluUe silicates , 



No. 1470 



3- 85^ 

7.a»5 

.345 

.240 

.076 

Not csti 

.a43 

.125 

86.850 

925 

.»3» 



xoo.ooo 



3-375 

10.990 

•»95 

•»59 

.166 

mated. 

.308 

.104 

84.49" 

.425 



2.025 a. 935 



No. 1471 



4.S5- 

5-5«5 

.'45 



.osi 

88.79' 

1-3^5 



No, i473lNo 1473 



3 . "iOO 

7-497 
.045 
.140 
.093 

. 105 
.044 
87.5,65 
.875 
.436 



101.053 100.000 



4.950 

6.195 

.340 

.176 

.327 

.023 

86.780 

1.075 

.009 



a. 125 a. 700 1.950 1.650 



No. 1474'No. 1475 

I 



3 350 

6.647 

.020 

.104 

.093 

,105 

.070 

88.965 



4-500 

4.172 

.220 

..67 

.Hi 

. 120 

.04s 

90.640 

I. too 



No. 1476^ 



3 »75 

6.oaa> 

.145. 

•"$ 
.093 

.405^ 

•350- 
.005 



lOO.OCO*. 



3.500 



.8^8 
.624 



Character of the soil. 



Old field 
soil. 



Sub-soil 



Vii 



suT Sub-soil 



vi-^-sub-sonOMfic. 



Sub-soil 



Although these Grayson county soils cannot be classed 
amongst the naturally very rich soils, because they are rather 
too sandy ; yet, if they are well drained, they may be made 
quite profitable with proper management and by the judicious. 
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lOO CHEMICAL REPORT. 

^se of fertilizers. There is no reason, except unskillful culture, 
-why they are not at present more productive than is repre- 
•sented above. Their near vicinity to good markets should 
introduce a more scientific husbandry. 

GREENUP COUNTY. 

No. 1477 — Clay. Labeled ''Fire-clay y Louder s land^ near Ken- 
ton Furnace. Collected by P. N. Moored 

A compact, fine-grained, non-plastic clay-stone of a light-grey 
-<:olor ; hardly adhering to the tongue ; breaking readily into 
-sharp angular fragments ; fracture somewhat conchoidal. This, 

when reduced to powder, easily works up with water into a 
-plastic mass, which is the case with the other samples of this 

kind described below. 

No. 1478 — **FiRE-CLAY, two feet above the limestone ore; head 
of Powder-mill hollow, two miles from Kenton Furnace, Col- 
lected by P. N, Moore:' 
An olive-grey shaly clay, breaking easily into layers, but 

vnot so easily across them ; adhering to the tongue. 

No. 1479 — ** Clay, fourth above the limestofie and limestone ore^ 
on Pea Ridge. Thickness two to two and a half feet. Weath- 
ering white. Collected by f. A. Monroe.'' 
A whitish clay, in soft friable lumps ; colored with oxide of 

Avon in the crevices. 

No. 1480 — **Clay; thin bed, resting on limestone ore of Pea 

Ridge, near HunnewelL" 

A soft friable plastic clay ; colored olive-green and brownish 
and yellowish-grey. 

No. 1 48 1 — **Clay. Two and a half feet bed ; second above 
limestone ore. Pea Ridge. Collected by f. A. Monroe." 
Olive-brownish-grey. Harsh to the feel. Breaks in angular 

^fragments. 
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No. 1482 — '* Clay, fourteen inches thick. Third bed above the- 
limestone ore at Pea Ridge. Collected by J. A. Monroe'^ 
A brownish-grey compact clay, breaking into irregular layers, 

which are polished on their surfaces ; adheres slightly to the 

tongue. 

No. 1483 — Clay. '^Fire-clay. Thomas bank. Average sam- 
ple of upper layer; five feet above the cherty limestone. Head' 
waters of Wings branch of Shultz Creek. Collected by P. N. 
Moore.'' 
A compact clay-stone of a light-grey color (yellowish and 

bluish) ; even fracture ; soapy feel ; not scratched by the nail ;. 

scarcely adhering to the tongue. 



COMPOSITION OF THESE GREENUP COUNTY CLAYS, DRIED AT 2I2« F. 



No. 1477 



No. 1478 



No. 1479 



No. 1480 



No. 1481 



No. 1482 



No. 1483: 



Silica 

Alumina 

Iron oxide, &c 

Lime . 

Magnesia 

Phosphoric acid. . . . 
Sulphuric acid .... 

Potash 

Soda 

Water expelled at red heal, 
. and loss 



49.680 

35.281 

a trace. 

.213 

.136 

.626 

not est, 

•«93 
.211 

13.660 



62.920 

20.735 
3.820 

•2»3 
2.281 

.371 

not est. 

2.601 

.659 

6.400 



66.560 
22.679 
a trace. 

•«57 
.605 

.563 

not esi. 

1.946 

.690 

6.800 



47.060 

36 . 620 

a trace. 

.6.5 

.3«9 
.626 

not est. 

.1-156 
•234 

13.300 



67.700 

22.092 

a trace. 

.101 

.285 

.498 
not csi. 



i.i5< 

.261 



7.900 



55.560 

31.027 

a trace. 

.325 

.403 

.358 

not est. 

1. 1 67 

^560 

10.600 



47.560 
40.661 
a trace. 
.280- 

■497 

.249. 

a trace. 

.30* 
.409- 

10.036 



Total 



On submitting these clays to the action of the blow-pipe, 
No. 1480 was found to be most softened by the heat, .while 
Nos. 1477, 1481, and 1483 were most refractory; the others^ 
occupied an intermediate position. They all burnt nearly 
white, but No. 1478 burnt of a light-buff color, and No. 1479, 
No. 1480, and No. 1483 acquired a very light pink tint oa 
being calcined. They are undoubtedly all very good clays, 
and the more silica they contain, within certain limits, and the 
smaller their proportions of potash, soda, oxide of iron, lime, 
magnesia, and phosphoric acid, the better they withstand the 
melting influence of fire. 



[See Carter county for other clays of this kind.] 
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No. 1484 — '^CoAL, No. I, used at Kenton Furnace. Average 
sample.^* 

A brittle coal, breaking into irregular layers ; fractured sur- 
face dark, glossy, asphaltum-like. Impressions of reedy leaves 
on the laminae, and some fine-grained pyrites. 

-No. 1485 — "Coal, average sample, from J. Thompson's bank^ 
near Kenton Furnace. Bed sixteen inches thick. Collected by 
J. A. Monroe:' 
A brittle coal, breaking into thin irregular layers, which have 

unuch pulverulent mineral charcoal between them. 

No. i486 — Coal, No. 3. '^Average sample of the main coed of 

Raccoon Furnace. Below the shale parting.'* 

A dark colored coal, breaking easily into thin layers. Sep- 
arated by much fibrous coal, with some fine-grained pyrites 
Kiiffused in it. 

JNo. 1487 — C0AI-, No. 3, ^'Average sample of the upper part of 
the coal used at Raccoon Furnace. Mine one and a third 
miles east of southeast of the furnace. The upper twenty 
inches of the thirty-six inch bed. Collected by P. N. Moore." 
Much like tlie pneceding. 

^o. 1488 — Coail. -"'Main coal^ No. 3; lower part below the 
shale parting. Buffalo Furnace. Averaged by P. N. Moore.'* 

INo. 1489 — **Main Coal, No. 3; above the shale parting. Buf- 
falo Furnace. Averaged by P. N. Moore'' 

T^o. 1490 — Coal. *' Alcorn Creek coal; probably sub-conglom^ 
erate. Raccoon Furnace. Averaged by P. N. Moore." 

-No. 1 49 1 — Coal, No. i. **Hanna bank coal. Average of the 
upper portion of the bed^ from the stockpile, by P. N. Moore" 

TMo. 1492 — ''Hanna bank coal, &c. Averaged from the lower 

part of the bed, from the stock pile, by P. N. Moore. Coals 

identified by Mr. WUherow" 
•1102 
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rNo. 1493 — ** Coal, probably No. 3 ; thirty feet below the Kidney 
orey Laurel Furnace. Average from coal shed^ by P. N. 
Moore'' 

No. 1494 — Coal, No. 6; from the hill back of Amanda Fur- 
nace. Average sample from all parts of the bed, by A. R. 
Crandall.'' 
A bright, jet-black, splint coal, with but little fibrous coal 

•between the layers. Some slight ferruginous external stain. 

No. 1495 — Coal, No. 6; from branch above the shops, Hunne- 
well Furnace. Averaged from the upper part of the bed only, 
by A. R. CrandalU' 
Splint coal. Has but little fibrous coal between the laminae. 

Slight external ferruginous stain. 

No. 1496 — Coal, No. 3. ''From drift near Pennsylvania Fur- 
nace. Averaged by P. N. Moore.'' 
A glossy jet-black coal, with fibrous coal and very little 

appearance of pyrites between the thin laminae. 

-No. 1497 — rCoAL, No. 6. ''From a new opening one mile above 
the shops at Hunnewell Furnace. {Old Greenup FurTtace.) 
Average sample. ' ' 
A glossy pitch-black splint coal ; shows but little fibrous coal 

«or pyrites. 

{See Appendix for other Greenup county ooab.] 
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These comparative analyses show how much the coal of a 
given bed may vary in its different layers in the proportion 
of sulphur, ashes, &c. These Greenup county coals are 
generally very good coals, well suited to the working of iron* 
Some of them, however, are rather too sulphurous for this 
purpose. 

A certain correspondence, not perfect, is to be observed in 
these coals, between their specific gravity and proportion of 
ashy as is shown below : 



Specific gravity. 


Per centage of ash. 


Specific gravity. 


Per centage of ash. 


1.250 


7.98 


1.355 


11.03 


1.289 


5.40 


1.365 


9.86 


1.292 


6.20 


1.374 


12.60 


1.300 


7.06 


1.374 


13.00 


1. 316 


7.10 


1.389 


10.90 


1.335 


9.00 


1-389 


12.00 


«-34S 


6.60 


1.420 


12.20 



No. 1498 — Limestone. ''Average sample of the ferruginous 
limestone from Pea Ridge. Collected by f, A. Monroe ^ 
A compact, or fine-granular, brownish-grey limestone. Non- 

fossiliferous. Varying in tint. 

No. 1499 — Limestone. ''Sub-carboniferous ; used as flux at the 
Raccoon Furnace. From the head of Old Town Creek.'' 
A compact or fine-granular limestone, varying in color from 

light reddish-grey to darker greenish-grey. Contains chert* 

No. 1500 — Limestone. "Sub-carboniferous. Average sample 
of the limestone used as flux at Kefiton Furnace. Collected by 
f. A. Monroe'' 
A compact or fine-granular limestone, of a light-grey color- 



No. 1 501 — Limestone. "Ferruginous. Buffalo Creeky Boone 

Furnace'^ 

A compact or fine-granular limestone ; grey-buff, varying in 
tint. 

VOL. I.-CHEM. 8. 105 
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COMPOSITION OF THESE GREENUP COUNTY LIMESTONES, DRIED AT 

212® F. 



No. 1498. 



No. 1499. 



No. 1500. 



No. 1501. 



Specific gravity 



2.680 



2.700 



2.770 



IJme carbonate 

Magnesia carbonate 

Iron carbonate 

Alumina 

Iron peroxide 

Manganese oxide 

Phosphoric acid ^ 

Sulphuric acid 

Potash 

Soda 

Silica and insoluble silicates , 
Loss , 



Total 



5.140 

.797 



88.150 
.385 



92.050 
.220 



3-760 

.178 

.044 
.269 
.240 
5.960 
.612 



.152 

.051 

not est. 

not est. 

not est. 
9.560 
1.702 



1.490 

.128 

.199 

not est. 

not est. 

4.460 

1.453 



60.750 

25.656 

3.420 

4.167 



.013 

.315 

not deter*d. 

not deter'd. 

5.680 



100.00 



100.000 



Per centage of lime. 



49.358 



49-359 



51.548 



34.020 



Per centage of phosphorus 



.077 



0.022 



.056 



.005 



iPer centage of sulphur . 



.017 



not est. 



.079 



.126 



These limestones are quite pure enough and quite good for 
use as flux in the iron furnace. No. 1501 is a magnesian lime- 
stone. The proportions of phosphorus and sulphur are low in 
all of them. Nos. 1499 and 1500 would yield a very pure 
white lime on calcination. 



]No. 1502 — Clay Iron-stone. Labeled ''Lower block ore, near 
the level of the limestone ore. Alcorn Creek, Raccoon Fur- 
nace. ^^ 
A fine-granular, dark-grey ore; adhering slightly to the 

tongue. 

No. 1503 — Clay Iron-stone. Labeled ''Blue kidney ore, locally 
replacing the main block ore; from drift one mile southeast 

from Laurel Furnace'^ 
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A fine-granular ore, of a grey color more or less deep ; with 
-very thin incrustation of limonite ore. Some portions adhere 
^o the tongue. 

T4o. 1504 — Clay Iron-stone. Labeled ''Main block ore^ 
Amanda Furnace. Averaged by P. N. Moore.'' 
A dark-grey granular proto-carbonate ore, with some dense 

irregular laminae of limonite ore. 

No. 1505 — Clay Iron-stone. Labeled ''Conglomerate ore^ on 
Darby branch of Clay Lick, Buffalo Furnace. Average sam^ 

pier 

Principally grey granular proto-carbonate ore, with some 
9imonite. 

;No. 1506 — Clay Iron-stone. Labeled "Lower block ore'' Wo- 
mack's bank ore, Old Town Creek. Sample from ore weathered 
six months. Collected by P. N. Moore. 
Mostly dense, dark-grey, fine-granular clay iron-stone, with 

some, coarser grained and softer, with a little limonite. 

1^0. 1507 — Clay Iron-stone. Labeled "Grey ore, or main block 
ore. Baker bank drift, Laurel Furnace. Averaged by P. N. 
Moore, from the stock pile. Identified by Mr. G. Coxe." 
Mostly proto-carbonate ore, containing many encrinital fos- 

•sils, with some little limonite. 

« 

No. 1508 — Clay Iron-stone. Labeled " Grey ore from under 
the hearth rock sandstone, near Raccoon Furnace. Collected 
by P. N. Moore." 
Mainly brownish-grey fine-granular carbonate, with a whitish 

•cement. Contains some little bituminous matter. Incrusted 

^somewhat with reddish-brown limonite ore. 
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COMPOSITION OF THESE GREENUP COUNTY CLAY IRON-STONES, DRI£I> 

AT 212** F. 



No. 1508- 



Sped Be gravity 




Iron carbonate 
Iron peroxide . 
Alumina . . . 
Lime carbonate 
Magnesia carbonate . 
Manganese carbonate 
Phosphoric acid . . 
Sulphuric acid 
Silica and insol. silicates . 
Water, bituminous matters, 
and loss 



Some of the carbonate ores, which contain a larger propor- 
tion of iron peroxide, will be found described with the limonite 
ores. Phosphorus is in rather large proportion in Nos. 1502, 
1503, 1504, and 1507, and sulphur exceeds in 1503, 1504, and 
1505. Possibly some of this latter may be driven off in the 
process of roasting the ore. No. 1505, which contains the 
smallest proportion of iron, having nearly seventeen per cent, 
of carbonate of lime, may yet be profitably smelted, especially 
mixed with richer ores. 



No. 1509 — Limonite ''Limestone orey Samuel Wamocks land^ 

Tygert Creek. Bed one foot thick. Collected by A. R, Cran^ 

dull. Not an average sampled 
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Generally of a dark reddish-brown, varying to blackish 
and yellowish colors. In irregular laminae. Adhering to the 
tongue. 

No. 1 5 ID — LiMONiTE. Labeled '^Average sample of lower Block 

orey from branch of Tygert Creeks 

Varying in color, hardness, &c., from dark-brown, hard, irreg- 
ular laminae, to yellowish-red and brownish ochreous. Powder 
•of a brownish-yellow color. 

No. 1 5 1 1 — LiMONiTE {with some proto-carbonate ore) ; labeled 
^^Limestone ore, HoocCs branch of Tyger(s Creek. Average 
sample. Used at Raccoon Furnace!' 
In irregular laminae of various tints of yellowish and reddish 

fcrown, with some portions of clay iron-stone. 

No. 151 2 — LiMONiTE, &c. ''Average sample. Poynter bank. 
Raccoon Furnace.'' 
Dark brownish-red fragments, mixed some of clay iron-stone. 

No. 151 3 — LiMONiTE. ''Average sample of Two Lick 'Limestone 
ore, Kenton Furnace. Averaged by P. N. Moore, from the 
stock pile." 
Generally of a dark-brown color, with incrustations of soft 

•ochreous ore. . 

No. 1 5 14 — LiMONiTE. Labeled " Lower block ore," from Louder 

bank. Averaged by P. N. Moore. 

In irregular dark-brown laminae, with softer ochreous and 
:grey material intermixed and incrusting. 

No. 1 5 15 — LiMONiTE. "Average sample of Coon Fork Lime- 
stone ore ; taken from the unbumt kiln at Kenton Furnace by 
P. N. Moore, a7id identified by Mr. Folson." 
A dense, chocolate-red ore, scarcely adhering to the tongue. 

•Contains some iron proto-carbonate. 

No. 1 5 16 — LiMONiTE. Labeled "Shover drift Limestone ore. 
Average sample, by P. N. Moore, Kenton Furnace." 
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A dense, chocolate-red colored ore, with but little ochreousr. 
material. 

No. 15 1 7 — LiMONiTE. Labeled ^'Limestone ore. Powder Mill- 

HoUow, Kenton Furnace '' 

In irregular masses and laminae of a chocolate-brown color^ 
with soft ochreous ore between. 

No. 15 18 — LiMONiTE. ^'Average sample of lower Block ore^ 
from fames Tlwmpsons bank, Ke?iton Furnace. Collected by 

P. N. Moorer 

Laminae of dense limonite, with softer ochreous material 
between, and some clay iron-stone in the interior. 

No. 15 19 — Limonite. Labeled ''Lower Block ore. Average 
sample from Allen bank^ Kenton Furnace. Collected by P. 
N. Moore.'' 
Irregular laminae of hard dark brown limonite, with much. 

brownish-yellow softer mineral between, and some whitish, 

clay-like substance, in the crevices. 

No. 1520 — Limonite, &c. ''Main Block ore^ locally changed to- 
a very calcareous ore, Buffalo Furnace. Averaged by P. N. 
Moore.'' 
Ore partly of yellowish-grey iron proto-carbonate of a. 

crystalline-granular structure, not adhering to the tongue; 

in parts changed into dark reddish-brown limonite, which 

adheres to the tongue. Contains some small scales of mica. 

and a few green specks (which may contain iron phosphide)^ 

No. 1 52 1 — Limonite. Labeled "Main Block ore, Little Morton^ 
bank. Laurel Furnace. Averaged by f. A. Monroe." 
In irregular curved laminae of various thicknesses, differ- 
ing' in color, from dark clove-brown, almost black, to reddish, 
and yellowish-brown ; with nodules and incrustations of softer- 
ochreous ore. 
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No. 1522 — LiMONiTE, &c. ''Average sample of Kidney ore^ 
above the main Block ore. From the Buffalo Furnace stock 
pile. Collected by P. N. Moore.'' 
Dense dark and light-brown limonite, with a little ochreous 

ore ; mixed with compact or fine-granular grey clay iron-stone. 

No. 1523 — Limonite. ''Main Block ore. Brushy Knob banky 
Laurel Furnace. Average sample, from the stock pile, by P^ 
N. Moore.'' (^Determine only iron and silica.^ 
Varying from hard dark-brown laminae to brownish-yellow 

ochreous ore. 

No. 1524 — Limonite. "Kid^iey ore, Osenton bank. Laurel Fur- 
nace. Averaged by P. N. Moore. Identified by Mr. G. Cox'^ 
{Determine only the iron and silica.) 
Curved irregular laminae of dense dark colored limonite 

ore, inclosing nodules of compact clay iron-stone. 

No. 1525 — Limonite. "Rough ore. Darby branch of Clay Lick 

Creek. The upper of two lower block ores, Buffalo Furnace. 

Average sample, by P. N. Moore." (^Determine only the iron 

and silica^ 

Yellowish-brown limonite, mixed with grey iron proto-car- 
bonate ore. Both showing an oolitic structure. 

No. 1526 — Limonite. "Kidney block ore, or main Block ore. 

McAlister Point, Buffalo Furnace. Averaged by P. N. 

Moore." 

Mostly in dark, purplish-brown, irregular, curved laminae. 
(One small nucleus of partly decomposed clay iron-stone 
noticed.) 

No. 1527 — Limonite. "Rough block ore; below the main Block 
ore, at Raccoon Furnace. Averaged by P. N. Moore." 
Mostly in irregular, curved laminae, with some softer ochre- 
ous ore included. 
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No. 1528 — LiMONiTE. ''Lower Block ore, on J. Dozvnie^s land^ 
Old Town Creek. Averaged by P. N. Moored 
Mostly porous, ochreous ore, with some dense Hmonite lam- 
inae included. 

No. 1529 — LiMONiTE. '' Limestone ore ; called slate ore. Ridge 
between Cane Creek and Wilson Creek, Hunnewell Furnace. 
Average sample, by P. N. Moore'' 
Mostly moderately dense, irregular laminae, of a handsome 

trownish-purple color, with some ochreous- ore. 

JNo. 1530 — LiMONiTE. Labeled ''Lime kidney ore, Brush Creeks 
Pennsylvania Furnace. Average sample, by P. N. Moore'' 
Principally in irregular curved laminae, of a dark color; 

somewhat oolitic; inclosing, and incrusted with, some little 

undecomposed clay iron-stone. 
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CHEMICAL REPORT. 1 1 5; 

Although some of these ores contain too much phosphorus 
to make tough iron, they are generally good and profitable. 
The intelligent reader can estimate their relative value by this- 
table. 

[See Appendix for other Greenup county ores, &c.] 

No. 1 53 1 — Pig Iron. ''Hot blast, No. i Foundry. Probably 
made Z7i 1872 or 1873, Buffalo Furnace. Collected' by P. N. 
Moore.'' 
Quite a coarse-grained, brilliant, grey iron. Yields to the 

file ; flattens a little under the hammer. 

No. 1532 — Pig Iron. ''Cold blast. No. i Foundry, Buffalo^ 

Fur?iace. Collected by P. N. Moore.'' 

A moderately fine-grained, dark-grey iron, which yields 
easily to the file. 

No. 1533 — Pig Iron. "Silver-grey hot blast iron. Made when 
working very hot, so that it is very cold-short. Buffalo Fur- 
nace. Collected by P. N. Moore." 
A mottled, nearly white, silvery iron. Soft enough to yield" 

to the file, but quite brittle. Scarcely flattening at all under 

the hamnler. 

No. 1534 — Pig Iron. "No. i Foundfy, hot blast iron, Kefi- 

ton Furnace. Collected by P. N. Moore." 

A moderately coarse-grained, grey iron. Hard, but yields- 
to the file. Extends considerably under the hammer. 

No. 1535 — Pig Iron. "Hot blast, No. i Foundry iron; made- 
at the fifth casting after thirty-six hours stoppage, on fuir 
burthen. The third casting gave grey iron. Collected by P. 
N. Moore." 
A moderately coarse-grained, grey iron. 

No. 1536 — Pig Iron. "No. 2, Foundry iron; from Hunnewell 
{formerly Greenup) Furnace. Collected by P. N. Moore." 
A moderately coarse-grained, grey iron; very hard, but 

yields to the file. Extends considerably under the hammer^ 

"5. 



Il6 CHEMICAL REPORT. 

COMPOSITION OF THESE GREENUP COUNTY PIG IRONS. 





No. 1531. 


No. 1532. 


No. 1533. 


No. 1534- 


No. 1535. 


No. 1556. 


"Specitic gravity . . . 


6.825 


6.944 


6.872 


6.897 


7. 117 


7.041 


Iron 

•Graphite 

Combined carbon . . 


91.656 

2.790 

a trace. 

.084 

4.106 

.600 

.399 
.168 

•095 
.086 
.016 

.695 
.150 


94.739 
3.620 
.780 
.056 
.877 
.120 
.060 
.104 
.082 
.048 
.041 
.609 
.037 


88.106 

1.950 

.570 

.014 

7.317 
.900 

:\% 

.125 
.048 
.002 
.768 
.019 


92.724 

.660 

.612 

2.090 

.300 

X 

.190 
.104 
.004 
.622 
.046 


91.668 
2.950 


92.368 
3.690 


llianganese 

Silicon 

Slag 

Aluminum 

^Calcium 

Magnesium 

Potassium 

•Sodium 

Phosphorus 

•Sulphur 


3.817 

1.200 

.128 

.075 
.122 

not est. 
not est. 

.334 
.041 


.oao 
2.515 

.048 
a trace. 

.056 
a trace. 

:^ 


Total 


100.845 


101.173 


100. 112 


loi . 298 


100.667 


101.119 


Total carbon .... 


2.790 


4.400 


2.520 


3.980 


2.950 


3.690 



[See Appendix for other pig irons of this county.] 

^O' 1537 — Soil. ^'Surface soil^ from near the top of Pea Ridge; 
two hundred and fifty feet above the railroad at Hunnewelly 
one and a half miles southwest of hill to east. * Coaled land.* 
Has a second growth of oak^ with a few maples, hickories^ 
pines, &c. Above the limestone of Pea Ridge. Collected by 
f. A. Monroe'' 
Soil of a dark yellowish-grey color. The coarse sieve (289 

meshes to inch) removed from it some fragments of ferruginous 

•sandstone. 



No. 1538 — Soil. Labeled ''Sub-soil of the preceding, to eighteen 

inches below the surface, dfc.'* 

Of a brownish-buff color ; containing nearly half its weight 
o{ irregular fragments of ferruginous sandstone, with ferrugi- 
tious concretions. 

No- ^539 — Soil. Labeled ''Under clay to the two preceding^ 

taken to three feet below the surface'' 
J 16 
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Clay of a brownish-buff color, with lighter colored portions, 
intermixed. Contains a considerable proportion of fragments- 
of ferruginous sandstone and ferruginous concretions, but not 
quite so much as the preceding. 

COMPOSITION OF THESE GREENUP COUNTY SOILS, DRIED AT 2120 F. 





No. 1537. 


No. 1538. 


No. 1539. 


Orcranic and volatile matters 


5.050 

6.831 

a trace. 
.116 
.089 
.058 
.217 

.055 

Not estima 

86.505 

1. 000 

.079 


4.030 

9-595 

"3 
.223 
.115 
.017 

.231 
.097 
ted. 

84.565 
.685 
•3'9 


5.105. 


Alumina ...............rti---) 


Iron peroxide 

Mancranese. brown oxide. ...■....••■.. 


9-223. 


Lime carbonate 


.091 


Magnesia *•••.. ...t^r 


.034 


Phosphoric acid 


.192 
.019. 
.312 


Sulohuric acid 


Potash • 


Soda 


.120* 


Soluble silica , 




Sand and insoluble silicates •••• 


84.695. 
.615, 


Water expelled at 180° F. 


Loss 






Total 


100.000 


100.000 


100.406- 






Moisture expelled at 212® F 


1.650 


1.775 


2.150^ 




Potash in insoluble silicates 


Not estima 


ted. 








Soda in insoluble silicates 


Not estima 


ted. 








Character of soil 


Coaled land 


Sub-soil. 


Under clay. 




Surface soil 



These soils are of medium good quality; they would be 
benefited by top-dressing with lime, and, if well drained, could 
be made quite productive by judicious management, the use 
of green crops, and other fertilizers. The surface soil is not 
as rich in the mineral fertilizers as the sub-soil and under 
clay. 

HARDIN COUNTY. 

No. 1540 — Soil. ^^ Forty-five years in cultivation. Taken to- 
the depth of eight inches. Collected by C. S. Schenk.** 
Farm of H. B. Helm; three thousand two hundred and fifty 

feet west from Elizabethtown. and sixteen hundred feet to the 

iir 



►I 1 8 CHEMICAL REPORT. 

^^ight of the Elizabethtown and Paducah Railroad (facing 
Paducah), twenty feet above the rail. Slope 1:25. On lime- 
stone substratura. Timber: elm, sycamore, shell-bark hickory, 
hazelnut, sumach, sassafras, dogwood, &c. Rotation of crops: 
lately, two years in corn; one in oats, with three in clover, 
followed by two in wheat. Yield: of corn, thirty bushels; 
wheat, fifteen to twenty; of oats, twenty-five bushels to the 
acre. The land has been kept in good order and has had 
•some straw manure. 

Soil of a dark drab color. The coarse sieve (two hundred 
^nd eighty-nine meshes to inch) sifted out a little shot-iron 
•ore and small fragments of ferruginous sandstone. 

-No. 1 541 — ** Sub-soil of the preceding ; one thousand feet to the 
right of the railroad, and three thousand four hundred feet 
from Elizabethtown^ on the Elizabethtown and Pacbuah Rail-- 
road Twenty feet ab^s^e the rail. Taken to the depth of from 
eight to twelve inches. Collected by C S, Scfienk,'' 
Of a lighter color than the preceding ; greyish-buff. Con- 
tains some fragn^eiaits of chert and small quartzose and ferru- 
ginous concretions. • 

-No. 1542 — ** Unj^er Clay to the two preceding, taken at a depth 
of from twelve to thirty-six inches. Collected by C S. Schenk.'* 
Of a lighter coloir than the preceding, and more yellowish. 

•Contains some small fragments of weathered chert and ferru- 

:ginous sandstone, and small concretions of oxides of iron and 

manganese. 

No. 1543 — ** Virgin Soil, taken to the depth of eight inches. 

Farm of f. B., Bryan. Collected by C. S, Schenk^ 

Four thousand eight hundred feet west from Elizabethtown, 

•on the Elizabethtown and Paducah Railroad, and twenty-eight 

•hundred feet from the railroad. Thirty feet above the rail. 

Substratum, limestone. Timber: post oak, black and red oak, 

ihickory, hazel, sumach, sassafras, and dogwood. The soil in 
118 



CHEMICAL REPORT. II9 

'.this neighborhood, cultivated carelessly, yields thirty-five bush- 
•els of corn to the acre. 

Soil of a dark drab color. Contains a notable quantity of 
fragments of weathered chert and some of a fossil cyathophyl- 
lum. 

No. 1544 — '' S\]B-^oiL of tke preceding^ Jfrom the depth of from 
eight to thirty four inches. The limestone rock is thirty-six 
inches below the surface. Collected by C. S, Schenk^ 
Color lighter than that of preceding ; of brownish-buff. Con- 

itains fragments of chert, more or less weathered, and of fossils. 

No. 1545 — "Soil of an old field, over forty years in cultivation 

without manure. Collected by C. S. Schenky 

Seven thousand two hundred and sixty feet west of Eliza- 
Ibethtown, on the Elizabethtown and Paducah Railroad, one 
^thousand one hundred and forty-three feet to the left of that 
Toad, and ten feet above the level of the rail. Slope = 1:70. 
Sample to the depth of eight inches. Timber : same as tlie 
|)receding. Rotation of crops : wheat, oats, clover, &c. Yields, 
^hen well managed, thirty bushels of corn, fifteen to sixteen 
•of wheat, and twenty of oats, to the acre. 

Soil of a dark drab color. Contains only a few small frag- 
ments (chips) of flint, 

-No. 1546 — •* SvB'SOiL of the preceding, taken from eight to thirty- 
four inches from the surface. Collected by C S. Schenk.*' 
Sub-soil of a lighter and more yellowish color than the pre- 

^ceding; brownish-buff. 

:No. 1 547 — Virgin Soil, taken to the depth of eight inches. Col- 

lected by C. S. Schenk.'' 

Field seven thousand two hundred and sixty feet west from 
Elizabethtown, eight hundred and thirty-seven feet to the left 
of Elizabethtown and Paducah Railroad, and ten feet above 
the level of the rail. Slope = 1:65. Has been cultivated one 
year in corn, producing forty bushels to the acre ; has been 

119 



I20 CHEMICAL REPORT. 

resting five years. Had no manure. Substratum limestone^ 
at the depth of ten feet. 

Soil of a dark drab color ; contains no gravel, and very few 
small fragments of weathered chert and decayed vegetable 
roots. 

No. 1548 — ** Sub-soil of the preceding, taken at the depth of 
from ten to thirty four inches. Collected by C S. Schenk.'* 
Sub-soil of a handsome brownish-salmon color. 

No. 1549 — **New Soil, to the depth of eight inches, farm of 
Daniel KlingelsmitK s heirs. Collected by C S. Schenk'' 
Eleven thousand three hundred and fifty feet west of Eliz- 
abethtown, on the Elizabethtown and Paducah Railroad, and 
two hundred and fifty feet to the north. Three feet above 
the level of the rail. Slope == 1:45. Substratum, limestone. 
Has been in cultivation five years. Rotation of crops : two 
years in corn ; then one each in wheat, oats, and corn. Rented 
out land. No manure. Yields, of corn, thirty bushels; of 
wheat, twenty ; and of oats, twenty-five bushels to the acre. 
Soil of a brownish, dark-grey color. Contains no gravel. 

No. 1550 — **SuB-sotL to the preceding, taken at the depth of from 
eight to thirty-six ifiches from the surface. Collected by C. S. 
Schenk.'' 
Sub-soil of a greyish-buff color. Contains some fragments^ 

of weathered chert. 

No. 1 55 1 — *'SoiL, taken to the depth of eight inches, from an 
old field lo72g iji cultivation ; rented out, afid supposed to be 
worn out. Collected by C. S. Schenk.'' 

Land of heirs of Daniel Klingelsmith, thirteen thousand- 
eight hundred and eighty feet west from Elizabethtown, on 
Elizabethtown and Paducah Railroad ; fifty feet to the right, 
on a level with the rail. Slope = 1:15. Rotation of crops: 
corn, wheat, oats, clover. Yields, of corn, seventeen bushels ; 
of wheat, twelve ; of oats, fifteen to sixteen bushels to the 
acre. No manure. 
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Soil of a brownish drab color. Contains some few smait 
fragments of much weathered chert. 

No. 1552 — ** Sub-soil to the preceding, taken at from eight 
to thirty-nine inches from the surface. Collected by C. S^ 
Schenky 
Color much like that of the preceding soil. No gravel or 

chert fragments sifted out. 

No. 1553 — ''Virgin Soil. Woodland. Farm of Hay den Eng- 
lish, sixty feet west of the four mile-post, on the Elizabethtown 
and Paducah Railroad; four feet above the level of the rail. 
Collected by C S. Schenk'' 

Sample taken to the depth of twelve inches. Slope = 1:15-^ 
Timber: scrub oak, black oak, and black jack, generally of 
small size. Undergrowth : small sumach, sassafras, &c. Yield 
of such land is, of corn, eleven bushels ; of wheat, six ; of oats,, 
eleven bushels to the acre. 
Dry soil of a grey-buff color. 

No. 1554 — "SuB-soiL of the preceding, taken from twelve ta 
twenty -six inches below the surface.'* Collected by C. S. 
Sche7iky 

Dry soil of a lighter color and more yellowish than the pre- 
ceding. 

No. 1555 — *' New Soil, five years in cultivation, from farm of 

f. English. Collected by C. S. Schenk'' 

Sample taken .to depth of eight inches, at a point two hund^ 
dred and seventy feet west of the six mile-post, on the Eliza- 
bethtown and Paducah Railroad; twenty-one hundred feet to* 
the left of the railroad, and at a level of ten feet above the 
rail. Slope = 1:75. Timber: black, white, red, and post oak, 
hickory, chestnut, &c. Rotation of crops : two years in corn, 
one each in oats, wheat, and corn. No manure. Yield of 
corn, thirty ; of wheat, twelve ; and of oats, twenty bushels to 
the acre. 

Dried soil of a drab color, 

VOL. l.-CHEM. 9. 121 
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122 CHEMICAL REPORT. 

No. 1556 — ** Sub-soil of the preceding ^ taken at a depth of from 
eight to thirty-six indies. Collected by C. S. SchenkJ' 
Dry sub-soil of a grey-buff color ; lighter and more yellowish 

than preceding. 

No. 1557 — **SoiL from an old f eld y forty-five years in cultiva- 
tion. Snider s farm. Collected by C. S. Schenk^ 
Sample taken to the depth of eight inches, at a point thir- 
teen hundred feet west of the six mile-post, on the Elizabeth- 
town and Paducah Railroad, and twelve hundred and seventy 
feet to the left, at a level of ten feet above the rail. Slope 
1:35. Section of the hole where the soil was taken: soil, 
^ight inches; yellow clay, twenty-two inches; red clay, six 
inches. (The red clay land is considered best in this part of 
the State.) Roots penetrate to depth of eight feet, where 
the rock is found. Rotation of crops : corn, wheat, oats. Has 
been four years in pasture, and the last two years in grass. 
Yield : corn, twenty-two ; oats, fifteen to sixteen ; wheat, eight ; 
potatoes, fifty-five ; rye, ten bushels, and tobacco, eight hund- 
red pounds to the acre. 
Dried soil of a drab color. 

No. 1558 — **SuB-soiL of the preceding, taken at a depth of from 
eight to thirty-six inches. Collected by C. S. Schenk.'' 
Dried sub-soil of a brownish-orange color. 

No. 1559 — "Soil of an old field, forty years or more in culti- 

vation.'' Collected by C. S. Schenk.'' 

Sample taken to the depth of six inches, at a point two 
'hundred and fifty feet west of the nine mile-post (Long Grove 
Station). Three hundred and fifty feet to the right of the 
Elizabethtown and Paducah Railroad, at a level of twelve 
feet above the rail. Slope = 1:19. Timber, much like that 
in preceding soils of this county. Rotation of crops, for the 
last nine years : four in corn, one in wheat, with three in 
<:lover and one in wheat. No manure. Yield : corn, twenty- 
two; wheat, eight; oats, fifteen bushels to the acre. 

Dried soil of a yellowish umber-grey color. 
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No. 1560 — "Sub-soil of the preceding^ taken at from six to 
thirty-six inches from the surface. Collected by C, S. Schenk^ 
Dried sub-soil of a dark grey-buff color. 

No. 1 56 1 — **SoiL of an old field, farm of E. Hansborough. 

Collected by C S. Schenk.'' 

Sample taken to the depth of five inches, at. a point one 
thousand three hundred and twenty-seven feet west of the 
three mile-post ; eight and a quarter miles from Elizabethtown, 
on the Elizabethtown and Paducah Railroad; one thousand 
three hundred and fifty feet to the left of that road, and level 
with the rail. Slope = 1:24. Timber much like that on the 
preceding soils. Substratum limestone, at depth of forty-five 
inches. Rotation of crops: corn, wheat, oats, clover. No 
manure. Yield: corn, thirty; wheat, eighteen; oats, thirty; 
potatoes, forty bushels; tobacco, eight hundred to one thou- 
sand two hundred pounds to the acre. One of the best farms 
in this locality. Land kept in good order. 

Dried soil darker than the next preceding, of a brownish- 
camber dark grey color. 

No. 1562 — Sub-soil of the preceding. Sample taken from five 
to forty-five inches below the surface. Collected by C. S. 
Schenk.'' 

Dried sub-soil of a light brick-red color. Somewhat adhe- 
sive. 

No. 1563 — **SoiL of an old field, forty years in cultivation^ 

without manure. Collected by C S. Schenk!^ 

Sample taken to the depth of ten inches, at a point two 
hundred feet to the right of the seven mile-post, Elizabeth- 
town and Paducah Railroad; level five feet above the rail. 
Substratum limestone. Slope = 1:50. Rotation of crops: 
■corn, wheat, oats, clover. Land kept in good order. Yield 
of corn, twenty-five ; of wheat, twelve ; of oats, twenty bushels 
to the acre. 

Dried soil of a yellowish-umber color. 

"3 



124 CHEMICAL REPORT. 

No. 1564 — ** Sub-soil of the preceding, taken at a depth of from 
ten to thirty-eight inches. Collected by C. S. SchenkJ^ 
Dried sub-soil of a light yellowish-brick color. Somewhat 

adhesive. 

No. 1565 — ** Virgin Soil, Woodland, on Hanson Duncan* s^, 

farm. Collected by C. S. Schenk.** 

Sample taken to ten inches in depth, at a point seven hund- 
red and sixty feet east of his house ; about eighty feet below 
the Elizabethtown and Paducah Railroad at East View. Rock- 
substratum — limestone. 

Dried soil of a yellowish light-umber color. 

No. 1566 — **SuB-soiL of the preceding, taken at a depth of front 
ten to forty-six inches. Collected by C. S. Schenk.** 
Dried sub-soil of a light yellowish-brick color. 

No. 1567 — Soil from an old f eld, twenty-four years in cultiva- 
tion. Collected by C. S. SchenkJ* 

Sample taken to the depth of eight inches, at a point twelve 
hundred feet, north 50° east from Hanson Duncan's house; 
one hundred and seventeen feet below the railroad at East 
View Station. Slope =: 1:26. Substratum limestone. Rota- 
tion of crops: i. corn, i. rye, 3. clover, i. wheat. No manure. 
Yield : corn, thirty-five ; wheat, seventeen ; rye, six to seven 
bushels to the acre. 

Dried soil of a yellowish light-umber color. 

No. 1568 — ** SuB-soiL of the preceding, taken at a depth of front 
eight to forty inches. Collected by C S. Sclienk'' 
Dried sub-soil of a light yellowish-brick color. 

No. 1569 — ** Virgin Soil, one year in cultivation, from sand 
land on Hanson Duncans farm, near East View. Collected 
by C S. SchenkJ' 
Sample taken to the depth of four inches, at a point four 

hundred and twenty feet west of his house. Height level with 
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CHEMICAL REPORT. 125 

the roof of his house. Slope =1:7. Substratum limestone. 
Timber about the same as described above. Land not much 
•cultivated; considered too poor except for peaches, apples, 
&c. ; but tobacco yields six hundred pounds to the acre. 

Dried soil of a yellowish umber-grey ; lighter colored than 
the preceding sample. 

No. 1570 — SuB-soiL of the precedingy taken at a depth of from 
four to thirty -six inches. Collected by C. S. Schenk.'' 
Sub-soil of a light yellowish-brick color. 

No. 1 57 1 — SoTL from an old f eld ^ sixteen years in cultivation^ 

on Hanson Duncan's farm, near East View. Collected by C. 

S. Schenk'' 

Sample taken to depth of six inches, at a point seven hund- 
red and fifty feet, north 20° east from his house. Height, six 
feet above his house. Slope = 1:7. Substratum sandstone. 
In some years it has yielded eleven bushels of corn to the 
acre. Is now in orchard. Produces good peaches. 

Dried soil of a yellowish light umber-grey color. 

No. 1572 — Sub-soil of the preceding, taken at a depth of from 
six to thirty four inches. Collected by C. S. Schenk.'* 
Sub-soil of a light brick-color, varying in intensity. Con- 
tains many angular fragments of soft, friable, ferruginous sand- 
stone. 

Note. — For a continuation of this serial collection of soils, made on or near the line of the 
£lizabethtown and Paducah Railroad, by Mr. C. S. Schenk, see Grayson and Ohio counties. 
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For the <rther soils of this series, collected along the line of 
the Elizabethtown and Paducah Railroad by Mr. C. Schenk, 
^ee Grayson and Ohio counties. The remarks appended to 
the Grayson county soils will apply to these with some obvi- 
ous local variations. 

HENRY COUNTY. 

No. 1575 — Galena. ''From Roberts' lode, north opening. 
Carefully averaged, by Prof. N. S. Shaler,** 
Cubical and granular galena, disseminated in white, compact, 

l)aryta sulphate ; with some zinc blende (zinc sulphide). 

The galena was selected from the mixed lumps, simply for 

assaying to determine the presence or proportion of silver. 

No. 1576 — Galena ''From Roberts' lode, south opening, &c. 

Like the preceding; but containing a larger proportion of 
galena. The galena was selected from the lumps for analysis. 

Fused with the usual flux of carbonate of soda, nitrate of 
potash and salt; the former, No. 1575, gave 72.70 to 76.585 per 
cent, of lead; the latter. No. 1576, gave about seventy-one and 
a half per cent. This does not of course represent all the 
lead existing in the selected galena, but is supposed to con- 
tain all the silver. 

The well washed lead buttons were dissolved, severally, in 
•dilute nitric acid ; and to the very much diluted solutions a 
solution of lead chloride was added. 

The former, No. 1575, gave a faint precipitate of silver 
•chloride on standing — not enough to justify its extraction; 
the latter gave no sensible precipitate of the silver chloride. 
These ores seem, therefore, to be too poor in silver to pay 
for its extraction. 

Another specimen of lead ore, from an unopened lode, on 
Mill branch of Six Mile Creek, contained so small a propor- 
tion of galena to the baryta sulphate that it was not thought 
proper to analyze it. 

J^o. 1577 — Marly Shale or indurated marl. "Cut of the Cum- 
berland and Ohio Railroad, Eminence, Henry county. Col- 
lected by Prof N. S. Shaler^ 
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An oHve-grey, indurated marl ; containing nodules of chae- 
tetes, and portions of other Silurian fossils. 

COMPOSITION, DRIED AT 2120 F. 



StUca 

Alumina 

Iron and manganese oxides 

Lime carbonate , 

Magnesia 

Phosphoric acid , 

Sulphuric acid < 

Potash . . . . , 

Soda 

Water expelled at red heat, and loss , 

Total 



23.70a' 

7.146 

11.040 

44.560 

.3'o 

1. 164 

.961 

2.100 

.623. 

8.396 



The large proportions of lime, potash, phosphoric acid, &c., 
in this marly shale, would doubtless make it valuable as a top- 
dressing on exhausted light soils ; but it is not rich enough ia 
the mineral fertilizers to justify much expenditure for trans- 
portation. 

HOPKINS COUNTY. 

No. 1578 — Coal. ''Mr. Wm. Mills' coal, just partially opened^ 
Nortonsville, Hopkins county. Collected by C. J. Norwoods 
{Probably not a fair average sampled) 

Generally a jet-black, glossy coal; breaks in part in thii> 
layers, with some compressed fibrous coal between. Some 
thin laminae of pyrites apparent. (Specimen seems to con- 
tain an inordinate proportion of pyrites.) 

Na 1579 — Coal. ''St. Charles Mines. Average sample, by 

C. J. Norwood:' {Coal D.) 

A jet-black, glossy coal ; iridescent in parts. Some fibrous 
coal between the laminae, and but little appearance of pyrites. 
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COMPOSITION OF THESE HOPKINS COUNTY COALS, AIR-DRIED. 





No. 1578. 


No. 1579. 


Si>ecific cravitv • •• 


1.448 


1.323^ 




Hygroscopic moisture 


3-40 
30.00 
66.60 


3.20. 

35-90- 
60.90 


Volatile combustible matters 


Coke 




Total 


100.00 


100.00 






Total volatile matters 


33.40 
51.10 
15.50 


39.10. 

54.00 

6.90 


Carbon in the coke 


Ashes 




Total 


100.00 


100.00 






Character of the coke 


Spongy. 


l.ight 




spongy. 


Color of the ash 


Dark grey- 
purple. 


Light lilac- 




grey. 


Per centage of sulphur 


7.280 


2.759 





No. 1579 is a very good coal, containing but little earthy 
matter and a moderate proportion of sulphur. The other ex- 
ceeds the average proportions of these; but is not probably 
a fair sample. It is well known that coal beds vary greatly in 
their different layers; and this may prove to be a good coaL 
when the bed is fairly opened. 



No. 1580 — "LiMONiTE, ochreous, from near St. Charles Mines y^ 
Mr. Norton's land. On the working coal. Collected by C J. 
Norwood!^ 
Flat kidney-form concretions, of a handsome brownish-yel-. 

low color, of different shades. Easily scratched with the nail ; 

adheres to the tongue. 

13^ 
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COMPOSITION, DRIED AT 2i2<» F. 



Iron peroxide 

Alumina 

Manganese oxide 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulpharic acid 

Water expelled at red heat . 
•'Silica and insoluble silicates. 
Loss 



Total 



50.850 

5.46a 

a trace. 

3.129 

1.546 

.198 

.189 

10.530 

27.680 

.416 



Per centage of iron 



35-595 



Per centage of sulphur . 



Per centage of silica . 



Per centage of phosphorus . 



.075 



.086 



This is rich enough to be smelted for iron, and might make 
a good ochre pigment on grinding. 

KENTON COUNTY. 

No. 1 58 1 — **SiLicious Grit at first toll-gate, two miles from 
Covington, on Lexington Turnpike. Collected by Prof. N, S. 
Shaler^ 
A brownish-grey, ferruginous impure sandy mass. 



No. 1582 — ** SiLicious Q'^Yi from same locality as preceding. 
Used for moulding sand. Collected by Prof N. S. Shalery 
An impure, reddish-brown friable sandy mass; infiltrated 

with iron oxide ; varying in tint from grey to deep brown. The 

:sand grains are rounded. 
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COMPOSITION OF THESE KENTON COUNTY GRITS, DRIED AT 212° F. 



No. 1581. 



No. 1582. 



Silica 

Alumina, and iron and manganese oxides 

Lime carbonate 

Magnesia 

Potash 

Soda 

Phosphoric acid . . 

Sulphuric acid 

Water expelled at red heat 

Total 



77.460 


75.700- 


16.500 


>5-793 


.480 


.660- 


.121 


.214 


.828 


.847 


.580 


.762 


not est. 


•639 


not est. 


not est. 


4.500 


5.100 



100.469 



99.716^ 



The amount of alkalies contained in these impure sands is 
somewhat remarkable. They exist in them, however, mostly 
in the silicates which are insoluble in acids; and were sepa- 
rated in the analyses, by the process of fusion with the mixture 
of lime carbonate and ammonium chloride, &c., according to 
the method of J. Lawrence Smith. Notwithstanding the una- 
vailable condition of these alkalies, these sands might prove 
useful additions to heavy clay soils, more especially because 
of their notable proportion of phosphoric acid. For this pur- 
pose, however, they could only be employed in the close 
vicinity of their beds, as they would not pay for long trans- 
portation. 

No. 1583 — **Clay, supposed to be in the Cuuinnati Group of 
the Lower Silurian formation. Lexington Turnpike, two miles 
south of Covington. Top section just below that of the preced- 
ing grits. Collected by Prof. N. S. Shaler.'' 
A laminated or shaly clay of handsome light-buff and bluish- 
grey colors, alternating. 



No. 1584 — Clay. ''Clay-pit at brick-yard. Head of Russel 
street^ Covington. Average of the ninefeet section. Collected 
by Prof N. S. Shaler.'' 

A yellowish ferruginous clay; mottled with light bluish- 
grey; containing fine silicious grains. 
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No. 1585 — Marly Shale, ''/unction of the Ohio and Licking 
rivers, twelve feet above low water mark. Cincinnati (^Hudson 
River) Group. Collected by Prof N, S. Shaler'' 
A fine-grained, dark-grey shale ; dull ; adhering somewhat 

•to the tongue. 

No. 1586 — Marly Shale. Labeled ''Fine shales, between im- 
pure limestone; five feet above low water mark. Whitehall. 
No fossils. Collected by Prof N. S. Shaler'' 
A soft friable shale ; dark-grey in the fresh fracture ; adher- 
ing to the tongue. 

•COMPOSITION OF THESE KENTON COUNTY MARLY CLAYS AND SHALES 

DRIED AT 2I2<> F. 



No. 1583. 



No. 1584. 



No. 1585. 



No. 1586. 



^Silica 

Alumina, and iron and manganese oxides . 

Lime carbonate 

Magnesia 

Phosphoric acid 

'Sulphuric acid 

Potash 

Soda 

^ater expelled at red heat 

Total 



56.400 

29.971 

.760 

.166 

not est. 

3-538 

-551 
7.100 



68.360 

22.256 

1. 000 

1. 181 

.258 
not est. 

2.139 

.906 

3.650 



43-461 

21.000 

27.040 

.680 

.607 

not est. 

2.447 

.9'5 

3.850 



47.160 

22.850 

20.140 

.840 

.128 

not est. 

2.301 

1.590 

5.200 



100.000 



99.750 



100.000 



100.209 



These marly shales would undoubtedly be valuable for top- 
•dressing poor light soils in their vicinity, notwithstanding most 
»of their alkaline ingredients are in a state of combination 
which renders them, for the present, unavailable for plant 
nourishment. The gradual action of the atmospheric agencies 
•and of humus, as well as that of the lime, will eventually bring 
them into a soluble state. The latter two may be considered 
the best for this purpose. 

No. 1587 — Limestone. Labeled "Blue argillaceous lifnestone. 

Low water mark. Whitehall, near Covington. Collected by 

Prof N. S. Shaler:' 

A fine-grained, dark-grey limestone. Not adhering to the 
tongue. 
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COMPOSITION, DRIED AT 212° F. — SPECIFIC GRAVITY ks 2.72O. 

•Lime carbonate 64 . 240 = 35 . 974 per cent, of lime. 

Magnesia carbonate 6.152 

Alumina, and iron and manganese oxides 4 . 960 

Phosphoric add .191 

'Sulphuric acid not est. 

Potash .643 

Soda .260 

Silex and insoluble silicates 23.860 

100.306 

This limestone, like most of the layers of the Lower Silu- 
xian limestone (or blue limestone, so-called), is, in consequence 
of its large proportions of alkalies and phosphoric acid, pecu- 
liarly suited to agricultural purposes. The use of this lime, 
in the calcined state, upon our old fields, if properly managed 
and applied just before the clover crop, in a rotation, would 
•doubtless be quite beneficial in restoring fertility. 

LAWRENCE COUNTY. 

No. 1588 — "Coal. No. 3, ''From McHenrys coal bank y six 
miles south of Louisa. Average sample^ by A, R. Crandaliy 
A jet-black cpal, with very little fibrous coal and no appear- 
ance of pyrites. 

J>Io. 1589 — **CoAL. No. 1, from F. Swetmans bank, Brushy 

Creek. Collected by A. R. Crandall.'' 

A jet-black coal, with some little external earthy or ferrugi- 
«ious staining, and but little fibrous coal or pyrites. 

No. 1590 — Coal. No. i, ''From near Henderson, Boggs' Mill, 

Cane's Creek. Collected by A. R. Cra7idaliy 

Rather a dull-black coal, breaking into thin laminae, with 
fibrous coal between, but with little appearance of pyrites. 
Some external ferruginous stain. 

No. 1 59 1 — Coal. No. 3. "Holbrookes coal, Brushy Creek. Col- 
lected by A. R. CrandalW 
Rather a dull-black coal, breaking into thin laminae, with 

fibrous coal between, but with little appearance of pyrites. 

135 



136 



CHEMICAL REPORT. 



No. 1592 — Coal. No. 3. ''Mr. Boggs* bank, one mile from 
mouth of Cane's Creek. Upper portion of the coal. Collected 
by A. R. Crandall.** 
A jet-black coal, with some fibrous coal between the laminae^ 

.but with little appearance of pyrites. 

No. 1593 — Coal. No. 3. ''Mr. Boggs bank, &c., &c. Lower 
portion of the coal. Collected by A. R. CrandalW 
Breaking into thin laminae, with fibrous cQal between. Some 

external ferruginous incrustation. 



COMPOSITIOxX OF THESE LAWRENCE COUNTY COALS, . 


\IR.DRIED. . 




Xo. 1588 


No. 1589 


No. 1590 


No. 1591 


No. 1592 


No. 1593. 


Specific gravity 


i.3«6 


1. 281 


1.376 


1-349 


1.350 


1.284. 




Hygroscopic moisture 

Volatile combustible matters. . . . 
Coke 


4.60 

35-70 
59.70 


5.10 
35 30 
59.60 


3.30 
35.16 
61.54 


2.10 
33.90 
64.00 


2.50 
38.56 
58.94 


2.50. 
39.00 
58.5a. 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 


100 00 






Total volatile matters 

Carbon in the coke 

Ashes % . 


40.30 

53-28 

6.42 


40.40 

57.80 

1.80 


38.46 
47.84 
13.70 


36.00 

56.00 

8.00 


41.06 

51.44 

7.50 

100.00 


41.50^ 

54.76 

3.74 


Total 


100.00 


100.00 


100.00 


100.00 


100 00- 






Character of the coke 


Spongy. 


Li-ht 
spongy. 


Dense 

spon^iy. 


Friable. 


Light 
spong}'. 


Spong>'. 


Color of the ash 


Lijrht 


Light 
'Trey-buft. 


Dark 
lilac-grey 


Yellow- 
ish-white 


(Irey- 

purple. 


Brownish 




lilac -grey 


grey. 


Per centage of sulphur 


1.080 


0.736 


2.109 


0.736 


3.785 


1.066 



With one or two exceptions, as is readily to be seen, these 
are remarkably good and pure coals, which will compare favor- 
ably with the best Ohio and Indiana coals. 

It is interesting to notice in the above table the nearly con- 
stant relation of the specific gravity to the relative proportion 
of ash, to- wit: 



CHEMICAL REPORT. 1 3 T 

In No. 1589 the specific gravity is i .281 ; per centage of ash ^ i .80. 



1593 " " 1-284; 

1588 •• " 1. 316; 

1592 « « 1-350; 

1591 " « 1.349; 

1590 " " 1.376; 



3.74. 
6.42. 
7.50. 
8.00. 
13-70. 



This relation of the specific gravity to the proportion of the 
ash is not constant in coals generally. 

No. 1594 — Red Hematite ''Found on top of hill n^ar Louisa^, 

Lawrence county. By A. R. Crandall^ 

Nodular lumps, of various sizes, of very hard, dense, dark 
colored ore, with hardly any soft ochreous material. Powder 
of a brownish-red or maroon color. 

COMPOSITION, DRIED AT 212° F. — SPECIFIC GRAVITY ^ 4.184. 

Iron peroxide 80.004 ^ 56.028 per cent, of iron. 

Alumina 3*474 

Manganese, brown oxide .250 

Lime .360 

Magnesia .396 

Phosphoric acid .172=: o. 075 per cent, of phosphorus. 

Sulphuric acid .055 s= .020 per cent, of sulphur. 

Silica and insoluble silicates 14.200 =: 13.500 per cent, of silica. 

Water and loss 1.089 

100.000 

The red hematite is an exceptional ore in the coal measures^ 
but is found in abundance in the Clinton Group. 



LIVINGSTON COUNTY. 

No. 1595 — Galena. ''From Roy all Mines, Mineral Point, Cum- 
berland river. Taken one hundred and twenty-Jive feet from 
the surface; sloping away from the river. Collected by Prof 
N, S, Shaler:' 
The galena is mingled with colorless and violet-colored. 

fluor-spar. 

No. 1596 — Galena. "From same mines, taken forty-five feet 

from the surface, &c., &c'' 

The galena, separated from the gangue, of both these sam- 
ples, was reduced by the usual flux and tested for silvei . 
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No. 1595 gave a button of lead weighing 79.34 per cent, of 
the weight of the galena, and No. 1596 one which weighed 
79.052 per cent. 

These were severally dissolved in diluted nitric acid and 
tested for silver by the addition of the watery solution of lead 
chloride to the diluted nitrate of lead solution ; and in neither 
case was more than a minute trace of silver chloride obtained. 
So that these galenas cannot be profitably worked for the 
extraction of silver. 

LYON COUNTY. 

No. 1597 — ** LiMONiTE iron ore from old Suwannee Furnace^ 
Big Showing. Sub-carboniferous. Collected by P. N, Moore'* 
A dense, dark-brown limonite, in irregular laminae, with a 

small amount of investing soft ochreous ore. 

No. 1598 — Limonite. ''Old Suwannee Furnace. Bank close 
to the furnace. Sub-carboniferous. Collected by P. N. Moore!* 
A dense, dark-brown ore, in irregular laminae, with some 

brown hematite and soft ochreous ore. Some cherty nodules. 

No. 1599 — "Limonite, with occasional thin layers of brown 

hematite. Old Suwannee Furnace property. Railroad cut. 

Sub-carboniferous formation. Average sample of the ore in 

the railroad cut. Collected by P. N. Moore.'' 

A dense, dark-brown limonite, with thin incrustations of 
brown hematite and some soft ochreous ore. 

No. 1600 — Limonite. ''Old Suwannee Furnace property. Iron 
Mountain bank. Sub-carboniferous. Average sample^ by P. 
N. Moore:' 

Generally in dark-brown irregular laminae, with some yel- 
lowish and brownish ochreous ore, and occasional small nodules 
of chert. 
138 
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COMPOSITION OF THESE LYON COUNTY LIMONITES. DRIED AT 212° F. 



No. 1597. 



No. 1598. 



No. 1599. 



No. 1600. 



Iron peroxide 

Alumina 

Manganese, brown oxide . . 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Water expelled at red heat. . 
Silica and insoluble silicates 
Moisture and loss 



59-370 

1.622 

.090 

' .170 

.100 

.179 

.508 

8.400 

30.000 



70.518 
.045 
.190 
.090 

a trace. 

•275 

."3 

9.850 

18.910 
.009 



66.117 

1.064 

.170 

.090 

a trace. 

.434 

.213 

9.800 

22.330 



69.392 

a trace. 

.i7o» 

.140 

a trace. 

•303 
a trace. 

9.550 
20.500 



Total 



100.439 



100.000 



100.218 



100.055 



Per centage of iron . 



41.559 



49.363 



46.819 



48.574 



Per centage of phosphorus. 



<Per centage of sulphur 



iPer centage of silica 



.077 



.212 



26.800 



.189 



.144 



.045 



18.160 



.083 



21.160 



19.660 



In volume 4 of Reports of Kentucky Geological Survey^ old 
series, may be found the amount of the analyses of other 
tnaterials from this old furnace, beginning at page 209. 

Quite rich ores, and very good, except those which show a 
large proportion of sulphur or phosphorus. 

For an account of the analysis of the water contained in the 
interior of a geode of "pot ore," see the Appendix. 

MENIFEE COUNTY. 

No. 1 60 1 — Coal. ''Sub-conglomerate, forty feet above the sub- 
carboniferous limestone. Hawkins' Creek, near the line of 
Powell county, Menifee county. Average sample, collected by 
A. R. Crandalir 

No. 1602 — Coal. ''Sub-conglomerate, forty to forty -five feet 
above the sub-carboniferous limestone, near the mouth of Glady 
Creek, on Ledfords land. A thin bed. Collected by A. R. 
CrandcUl.'' 
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No. 1603 — Bituminous Shale. ''Sub-conglomerate (mistaken for 
coal). Twenty to twenty-two feet thick; immediately above the 
sub-carboniferous limestone. Average sample, by A. R. Cran-- 

daur 

A friable shale, resembling some kinds of cannel coal, of a 
dull brownish-black, with somge thin ferruginous incrustation. 
Fracture irregular ; . sub-conchoidal. 



COMPOSITION OF THESE COALS AND THE SHALE 


, AIR-DRIED. 


• 


No. 1601. 


No. 1602. 


No. 1603. 


Soecific pravitv 


1. 319 


not est. 


not est.. 






Hy&Toscopic moisture .■•••.. 


2.94 
3306 
64.00 


2.66 
34.04 
63.30 


2.8o> 


Volatile combustible matters 


15.20 
82.00- 


Coke (or fixed residue) 






Total 


100.00 


100.00 


100. oo- 






Total volatile matters 

Carbon in the coke, &c 

Ashes 


36.00 

56.60 

7.40 


36.70 
50.24 
13.06 


18. oa 
24.30^ 

57.70 




Total 


100.00 


100.00 


100. o& 






Character of the coke, &c 


Dense. 


Dense. 


Pulverulent • 






Color of the ash 


Light 

brown ish- 

grt:y. 


Dark 

lilac-grey. 


White. 






Per centage of sulphur 


0.997 


4.092 


not est. 







Some of the sub-conglomerate coals are found to be quite 
good. The bituminous shale described above, however, hardly 
contains enough combustible matters (having only eighteen 
per cent.) to make it available for fuel. 

Samples of various rocks and minerals were brought to the 
laboratory by Mr. J. M. Vanarsdall, from this county, from the 
vicinity of Glady Creek ; consisting of iron ores, pyrites, marly 
clay, ^inc sulphide, &c., with some small globules of a white 
metal which he obtained from the ashes of the furnace of the 
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so-called " James Kirk's silver mine." The metal contained 
tin and copper, and the furnace was probably used by counter- 
feiters, who, selecting out-of-the-way regions for their opera- 
tions, seem frequently to conceal the character of them by the 
pretense of working a silver mine. 

This county has not as yet been thoroughly examined by 
the Geological corps; and doubtless contains much more 
mineral wealth than is indicated by these few analyses here 
reported. 

MONTGOMERY COUNTY. 

Nq. 1604 — '^Quicklime. Star Lime Company s lime. Burnt 
at (or near) Mt. Sterling. Obtained from Williamson & 
Bro.y Lexington'' 
Not remarkably white, presenting an oolitic structure in 

some of the pieces. 

composition. 



Lime 

'Magnesia 

Alumina, and iron and manganese oxides . 

Phosphoric acid 

"Sulphuric acid 

Potash 

«oda 

Silica and insoluble silicates 



Total 



98.301 
.092 

• 747 
.023 
not est. 
.012 
.011 
.814 



100.000 



This analysis, made by the youngest son of the writer 
•(Alfred M. Peter) under his inspection, indicates a degree of 
purity which fits this lime for all purposes of construction, 
•except, perhaps, for the whitest finishing coats in plastering. 

muhlenburg county. 
No. 1605 — Limonite Labeled ''Iron ore from near No. 4 entry. 
Airdrie Furnace. Averaged by P. N. Moore.'' 
A porous, yellowish, and deep brown ore. 

No. 1606 — Limonite. ''Iron ore from ferry M. Hopes land, 
near Muddy river. Average sample, by P. N. Moore, of the 
surface limonite from tfie upper part of the bed.'' 
A cellular limonite (fossiliferous), of a bright yellowish-brown 

color externally, with darker, hard, curved laminae included. 
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No. 1607 — LiMONiTE. ''Ore from the lower and middle parts 
of the bed. Jerry Hopes landy 6fc. , 6fc. Average sample^, 
by P.N.Moorer 
A porous, brownish-yellow, fossiliferous ore. 

No. 1608 — LiMONiTE. ''Martin ore from 7iear Greenville. 
Average sample, by P. N. Moored 
A cellular limonite, with ochreous incrustation, &c. 

No. 1609 — " Roasted OKY,from the Airdrie Furnace stock pile. 

Has been weathered seventeen years since roasting. Collected^ 

by P. N. Moorer 

Apparently a ** Black-band ore," so-called, originally. The 
roasted ore is of a dark, reddish-brown color, varying to lighter 
tints. Some portions are cellular, as though they had been 
fused. 

COMPOSITION OF THESE MUHLENBURG COUNTY LIMONITE IRON ORES,. 

&c., DRIED AT 21 2» F. 





No. 1605. 


No. 1606. 


No. 1607. 


No. 1608. 


No. 1609. 


specific gravity 


3.246 








3-652- 








Iron Dcroxide 


63.048 
5.290 
.090 
.680 
.930 
.147 
.112 

12.430 
17.250 


60.492 

7.075 

.360 

1.980 

^^3 

.185 

12.530 

15.560 

.185 


46.86.) 
5-9JO 

.lOJ 

2.535 

1.073 

.179 

.059 

9-530 

33-53^^ 

•175 


69.546 

3914 
.230 
.480 
.921 

.216 
11.250 
12.730 

.598 


59-810. 

2.972 

.720 

*2 . 263, 

4.270. 

.223. 

.065 

.200» 

29.880 


Alumina ••••••.•••• 


Brown oxide of manganese . . . 

Lime carbonate 

Magnesia ..•• 


Phosphoric acid 

Sulphuric acid 

Water expelled at red heat . . . 
Silex and insoluble silicates . • . 
Moisture and loss • • 








Total 


100.077 


100.000 


100.000 


100.000 


100.403. 




Per centage of iron 


44.133 


42.344 


32.866 


48.822 


41.867 


Per centage of phosphorus • . . 


.064 


.035 


.078 


.050 


.097 


Per centage of sulphur 


.044 


.074 


.024 


.086 


.026* 


Per centage of silica 


16.500 


13.660 


32.860 


11.300 


25.260* 



•Ume. 
142 



CHEMICAL REPORT, 1 45 

These Airdrie Furnace limonites are all good and profit- 
able ores, which would yield a good quality of iron if properly 
smelted, as they contain but a moderate proportion of the 
injurious ingredients, phosphorus and sulphur. Although it 
is probable that the ** roasted ore*' was from the so-called 
"Black-band ore" (bituminous clay iron-stone), it is properly 
tabulated with these limonites. The analyses of other similar 
iron ores from this region are detailed in the previous volumes 
of Kentucky Geological Reports. {See volume i, pages 345 
and 346, and volume 4, page 229.) 

No. 1610 — Clay Iron-stone. Bituminous. So-called ''Black- 
band'' ore. From the Airdrie Furnace stock pile ; weathered 
seventeen years. Not roasted. Collected by P. N. Moore.'' 
A shaly ore, varying in color, in layers, from nearly black to 

dark grey-brown. 

No. 161 1 — Clay Iron-stone. Bituminous. Labeled ''Slate 
iron ore, from Buckner Furnace. Weathered thirty years. 
Average sample, by P. N. Moore." 
A Black-band ore, of a dark umber-brown color, varying in 

tint. Shaly, and containing carbonaceous matter. 

No. 161 2 — Clay Iron-stone "From the lower part of the bed 
at ferry Hope's bank, near Muddy river. Collected by P. N. 
Moore." 
A rough, greenish and brownish, fossiliferous and silicious 

carbonate ore. 
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COMPOSITION OF THES^ CLAY IRON-STONES, DRIED AT 2ia» F. 



No. 1610. 



No. 161 1. 



No. i6l3. 



Specific gravity. 



Iron carbonate 

Iron peroxide 

Alumina 

Lime carbonate 

Magnesia carbonate 

Manganese carbonate 

Phosphoric acid 

Sulphuric acid 

Silica and insoluble silicates . . . 
IVater, bituminous matter, and loss 



3376 



47.810 
9.054 
5.205 



3.740 

7.180 

.797 

.179 

.237 

17.010 

8.788 



not deter'd. 



42.950 
29.618 

2.454 
2.490 
4.828 
1.083 
.083 
1.596 
9.030 
5.868 



not deter'd. 



26.643 
18.374 

6.548 
13-430 

5.698 

a trace. 

.211 

.185 

22 . 230 

6.681 



Total , 



100.000 



Per centage of iron 



29.418 



100.000 



36.916 



100.000 



27.136 



Per centage of phosphorus . 



Per centage of sulphur 



.078 



.094 



.035 



.638 



.092 



.074 



Per centage of silica 



12.900 



6.220 



20.660- 



These clay iron-stones are not very rich in iron, except the 
one (No. 1611) from Buckner Furnace, and this has a large 
proportion of sulphur. The others are probably too poor in 
iron to be separately smelted with profit ; but they might be 
mixed with richer ores with advantage. Other analyses of the 
so-called Black-band ores of this region are to be found in 
volume I, Kentucky Geological Reports, pages 346 to 350. 
It will be seen, by reference, that these vary in their propor- 
tion of iron from 31.17 to 36.80 per cent, of the ore. 

[No. 1 3 14 — ** Limestone from Barren river, near the mouth of 

fasper Creek. Used formerly as a flux at Airdrie Furnace'* 

{See Butler county.^ ] 
No. 161 3 — Clay ''From Ross coal mines, Owensboro function. 

(^Fire-clay below the coal in the lower drift.) Collected by C 

/. Norwoods 

A dark-grey, soft, shaly clay. 
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00MK)SIT10N, DRIKD AT 212^ P. 

Silica 63.180 

Alumina, and iron and manganese oxides , 26.281 

Lime .203 

Magnesia .255 

Phosphoric acid . .179 

Sulphuric add 3.282 &■ t. 312 percent. of solpbnr. 

Potash 2.000 

Soda 425 

l¥ater expelled at red heat, and loss 4*195 

100. ooo 

Much of the sulphur and iron doubtless exist in the clay, 
not as sulphuric acid and iron oxide, but in combination, as 
iron sulphide. The considerable proportions of potash, lime, 
magnesia, and iron oxide may prevent this from being a very 
refractory clay; although it may very well answer for the 
manufacture of stone-ware and ordinary fire-bricks. 

^o. 1614 — Pig Iron. {Silver-grey.^ ''An old sample, front a 
former smelting at Airdrie Furnace. Collected by P. N. 
Moored 

1^0. 161 5 — Pig Iron. {Silver-grey^ ''From a former smelting, 
Airdrie Furnace, dfc^ 

No. 161 6 — " Pig Iron {silver-grey,^ (Sfc, &c,, as above. 

No. 707 — (See volume 3 Kentucky Geological Reports (old 
series), page 340, for an analysis of a somewhat similar pig 
iron from this furnace, made when the furnace was in blast.) 
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COMPOSITION OF THESE AIRDRIE FURNACE PIG IRONS. 



No. 1614. 



No. 1615. 



No. 1616. 



* No. 707. 



Specific gravity . 

Iron 

Graphite . . . . 
Combined carbon 
Manganese . . . 

Silicon 

Slag 

Aluminum . . . 
Calcium . . . . 
Magnesium . . . 
Potassium . . . . 

Sodium 

Pha<«phorus . , . 
Sulphur . . . , 

Total . . . . 
Total carlx>n. . . 



6.826 



6.826 



7.782 



7.007- 



86.636 

.900 

2.080 

.202 

7.704 

2.260 

.123 

.045 

•035 
not est. 
not est. 

.235 
.104 



85.455 

.480 

1.560 

.696 

7-747 

3.460 

.098 

.089 

.017 

not tsi. 

not est. 

•443 



86.842 

.740 

1.460 

•355 

8.614 

2.360 

• 054 

.112 

.056 

not est. 

not e^l. 

.123 



88.426- 

1.360 

.190 

.980 

6.216 

3.090 

.099' 
not est. 

•309 
.059 
.091 
.209 
219 



100.334 



100.167 



100.836 



101.250 • 



2.980 



2.040 



1.550- 



* Of old series of Reports. 

The analyses of these samples of the pig iron of old Air- 
drie Furnace show inordinate proportions, in all of them, of 
silicon, slag, phosphorus, and sulphur; which caused the very 
bad quality of the iron, as they all tend to make it brittle, 
whether hot or cold. But the examination of the ores, lime- 
stone, and coals of the neighborhood of this furnace, shows- 
that, with due care in the selection of these materials, and a 
proper management of the furnace, as good iron could be 
produced by it as by any using pit coal or coke for fuel. 

It appears that, in its early working, the limestone used for 
flux was very sulphurous, containing much pyrites; that the 
manager had too strong a preference for the so-called •' Black- 
band'* over the limonite ores, which former frequently contain 
much sulphur and phosphorus; and that, moreover, the blast 
was too slow and too hot — conditions which all tended to the 
production of impure iron. 

An account of the examination of some of the coke used 

formerly in this furnace is appended, as follows : 
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No. 161 7 : — Coke. ''Airdrie Furnace coke, weathered sixteen 
years: made from the No. 12 coal. Collected by P. N. 
Moored 

COMPOSITION, AIR-DRIED. 



Hygroscopic moisture (expelled at 212° F.) 

Moisture, &c., expelled at red heat 

Dry coke 



Total 



Total moisture and volatile matter . . 

Fixed carbon 

Ashes, of a light yellowish-grey color 



Total 



Per centage of sulphur . 



7-50 

4.20 

88.30 



11.70 

82.90. 

5-40 



100.00 



0.64 



The ash of this coke was also analyzed. 

COMPOSITION OF THE ASH. 



Per cent, of 
the coke. 



Alumina, and iron and manganese oxides . 

Lime 

Magnesia 

Phosphoric acid 

Sand and insoluble silicates 

Loss 



0.40- 

.34 
.18 
.08 

4.32* 
.08 



Total 



5.40 



The analysis of the coal of which thrs coke was made is 
given in the following (Nos. 1618 and 16 19): 

No. 161 8 — Coal. ''No. 12 of Owen. Airdrie Furnace, near 
No. 4 entry. Average sample, by P. N. Moore.'' 
A deep-black coal, with some thin shaly laminae. 

No. 1 619 — Coal. ''No. 12 of Owen. From the old stock pile, 
at the entrance of the drift ; where it has been weathered for 
sixteen years. Average sample, by P. N. Moore.'' 
Like the preceding, but altered somewhat by weathering. » 

M7. 
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No. 1626 — Coal. ^^ Average sample of the lowest division of 
the bed at Paradise mines, Airdrie Furnace. {No. 11 of 
Owen.) By P. N. Moored 
A bright, deep-black coal; with but little fibrous coal be- 

"tween the layers, but containing small bright crystals and 

incrusting scales of iron pyrites. 

No. 1 62 1 — Coal. ^^ Average sample of the middle stratum of 
same beds of Paradise mine. By P. N. Moore. '\ 
A pure looking, deep-black coal, with shining fracture; 

showing less fibrous coal and iron bi-sulphide than the pre- 
^<:eding. 

No. 1622 — Coal. ''Average sample of the upper stratum of 

Paradise mine^ &c. By P. N. Moore.'' 

Like the two preceding; having a shining fracture, like 
that of asphaltum. Very little fibrous coal or pyrites to be 
seen in it. 

No. 1623 — Coal. ''From Muddy river coal mine. Averaged by 

P. N. Moore:' 

A deep-black, glossy coal, with but little fibrous coal, or 

^pyrites apparent in it. Like the Paradise mine coal. 
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COMPOSITION OF THESE AIRDRIE FURNACE COALS, AIR-DRIED. 





No. 1618. 


No. 1619. 


No. 1620. 


No. 1 621. 


No. 1622. 


No. 1623. 


Snecific pravitv .....■■•• 


1.278 


1.332 


1. 331 


1.326 


1.274 

38*70 
57.70 


1 .221 






Hygroscopic moisture 

Volatile combustible matters. . . . 
Coke 


3.60 
3«-40 
65.00 


4.70 
30.60 
^-70 


4.20 
36.10 
59.70 


4.10 
35.90 
60.00 


3.8O' 
32.7a 
63.50 




Total 


100.00 

35.00 

58.50 

6.50 


100.00 

35 30 

58.80 

5.90 


100.00 

40.30 

50.50 

9.20 


100.00 

40.00 

53-60 

6.40 


100.00 


100. oo- 






Total Tolatile matters 

Carbon in the coke 

Ashes 


42.30 

53-70 

4.00 


4.90 




Total , . 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00- 






Character of coke 


Dense 
spongy. 


Dense 
spongy. 


Spongy. 


Spongy. 


Spongy. 


Dense 
spongy. 


Color of ash 


Lilac- 
grey. 


Light 
lilac-grey 


Dark 
lilac-grey 


Dark 
lilac-grey 


Light 
lilac-grey 


Brownish, 
salmon- 




grey. 


Per centage of sulphur 


1.438 


1.455 


4.573 


4.394 


3.158 


1.92s. 



It appears that the No. 1 2 coal contains the least sulphur,, 
while the No. 1 1 coal of the Paradise mine is quite sulphurous, 
the upper stratum being the least objectionable in this respect. 
They are all very good coals for ordinary uses, and might be 
measurably purified from sulphur by careful coking, and thus, 
probably made available in the iron manufacture. The coal of 
the No. 12 bed of Owen is, however, preferable for this pur- 
pose. 

No. 1624 — Coal. ^^ Ross coal mine, Owensboro Junction, Top- 
bench; above the clay parting. From the upper drift. Aver- 
age sample, by C. J. Norwoods {Coal A,) 
A jet-black coal, with fibrous coal between its thin laminae, 

and but little apparent pyrites. 
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No. 1625 — Com,. ''Mercer coal mines, Louisville and Pa- 
ducah and Sotitkwesterft Railroad, Collected by C, f. Nor- 
wood. * ' ( Coal D, ) 
A jet-black coal, with shining pyrites, and some fibrous coal 

between the laminae. 

No. 1626 — Coal. '* Upper seam of the old drift, Muhlenburg 
coalmines. Collected by C J. Norwood,'^ (^Coal A,) 
A glossy, pure-looking, pitch-black coal; with very little 

fibrous coal or pyrites apparent. Some little incrustation of 

lime sulphate in the seams. 

No. 1627 — Coal. '-Muhlenburg mines. Main working bed, 
near Mercer Station, Louisville and Paducah and Southwest- 
em Railroad, Collected by C, J. Norwood,'' {Coal B,) 
Like the next preceding, but has a little more fibrous coal 
than that, and some thin pyritous and lime sulphate incrusta- 
tions. 

No. 1628 — Coal. "Muhlenburg mines {John Pollock y Super- 

inte7ident), near Mercer Station, (Sfc, &c. Taken from head : 

of main entry. Average sample, by C, J. Norwood'' j 

A pure pitch-black looking coal; beautifully iridescent on ' 

some of the seam faces. But little fibrous coal or pyrites 

apparent, but some slight lime sulphate incrustation. 

No. 1629 — '^Fibrous Coal or Mineral Charcoal. "From 
above the main worki7ig. Thickness from one half to one inch. 
Muhlen^tirg mines, &c. Collected by C, J, Norwood," 
A very soft, friable mass of carbonaceous matter. Some in 

light powder, but much in the form of charred, fibrous, reedy 

stems, &c. 

No. 1630 — Carbonaceous Mud or Clay. "Filling cavities 
occurring in the bituminous shale overlying the coal. Muh- 
lenburg mines. Collected by C.J. Norwood,'' 

A brownish greyish-black indurated mud, or carbonaceous \ 

clay. 
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'COMPOSITION OF THESE MUHLENBURG COUNTY COALS, &c., AIR-DRIED. 





No. 1624 


No. 1625 


No. 1626 


No. 1627 


No. 1628 


No. 1629 


No. 1630 


Specific gravity 


1.407 


1.358 


1.297 


1.332 


1.280 


1.503 


.... 


Hygroscopic moisture . . 
Vol'ile combustible matters 
Coke 


4.16 

37-44 
58.40 


3.60 
34.00 
62.40 

100.00 


3.10 

40.68 
56.22 

100.000 


1.52 
40.00 

58.48 


2.98 
43.08 
53.94 


1.20 

7.50 

91.30 


3.56 
13.68 
82.76 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 


Total volatile matters . . 
Carbon in the coke . . . 
Ashes 


41.60 

49.80 

8.60 


37.60 
50.60 
11.80 


43-78 

50.66 

5.56 


41.52 

50.92 

7.56 


46.06 

50.22 

3.72 


8.70 

86.48 

4.82 


17.24 

6.82 

75-94 




Total 


100.00 


100.00 


100.000 


100.00 


100.00 


100.00 


100.00 


Character of the coke . . 


Light 
spongy. 


Light 
spongy. 


Spongy. 


Spongy. 


Spongy. 


Powdery. 


Powdery. 


Color of the ash . . . 


Light 
lilac-grey 


Lihc- 
grey. 


Lilac- 

g'-ey. 


Lilac- 
grey. 


Lavendar 
iney. 


Dark- 
brown. 


Brownish 
grey. 


Per cent, of sulphur . . , 


2.727 


4-032 


2.779 


2.840 


3.125 


3-431 


1.983 



These coals are generally of very good quality, although 
some of them contain a little more than the usual proportion 

• of sulphur. Some of this, however, is in combination, in the 

•form of lime sulphate. To ascertain how much was in this 
state, coals Nos. 1626 and 1629 were boiled in solution of 

•soda carbonate, &c., &c., and the proportions of lime sulphate 
ascertained. The quantity in No. 1626 was only 0.168 per 
cent., while No. 1629 was found to contain 3.632 percent, of 
this substance. In addition. No. 1629 was treated with bi- 
sulphide of carbon, by the method of displacement, and was 
thus found to contain a certain amount of uncombined sul- 
phur. It is probable that in other coals free sulphur may be 
found, especially in those which have much fibrous coal between 
their laminae. 

The fibrous coal above described is remarkable for the large 
proportion of carbon it contains. The carbonaceous mud, on 
the contrary, contains but little combustible matter. It would 

. be a bituminous shale if indurated. 

15^ 
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OHIO COUNTY. 

No. 1 63 1 — Coal. ^^Rockport mines, one and three quarter tnile^ 
east of Rockport. Average sample, from along the entry. 
Collected by C.J. Norwood ^ {Coal D.^ 
Rather friable. Pitch-black, with some incrustations o\ 

shining pyrites in the seams, and some fibrous coal between 

the laminae. 

No. 1632 — Coal. ''Same locality, &c. Average sample,, by C 
/. Norwood'' General average of the mifie. {Coal D.) 
A pitch-black coal, with fibrous coal between the layers; 

some infiltration of lime sulphate in the seams, and but little 

pyrites. 

No. 1633 — Coal. ''Same locality, &c. Averaged by C /^ 
Norwoods {Coal D.) 
Much like the preceding. 



composition of these OHIO COUNTY COALS, 


AIR-DRIED. 




No. 1 631. 


No. 1632. 


No. 1633. 


Specific gravity 


1. 421 


I 332 


'•334^ 




Hygroscopic moisture 

Volatile combustible matters 


3.50 
3500 
61.56 


3.00 
36.20 
60.80 


3.00 
33.50 
63.50 


Coke 




Total 


100.00 

38.50 

52.50 

9.00 


100.00 


100.00 






Total volatile matters 


39.20 

53.70 

7.10 


36.50 


Carbon in the coke 


55.10^ 


Ashes 


8.40^ 






Total 


100.00 


100.00 


100. 00 






Character of the coke 


Light 
spon^. 


Liahi 
sponyy. 


Light 




spongy. 


Color of the ash ...••• 


brownish- 
grey. 


Light 
lilac-grey. 


Lilac-grey. 






Per centage of sulphur ....• 


3 139 


2.837 


3-33* 







'5^ 



These coals are all of very good quality. 

[See Appendix for other Ohio county coals.] 
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No. 1634 — ** Virgin Soil from woodland^ on Mr. Miller s landy 
fifteen hufidred and twenty feet north to east from Horse 
Branch Station {^Louisville and Paducah Railroad). Collected 
by C. S. Schenk.'' 

Slope 1:16. Depth of sample six inches. Substratum sand- 
stone. Timber : white and black oak, some chestnut, hickory, 
and poplar. Undergrowth : sassafras, dogwood, and small trees 
of above named kinds. The new land is said to produce of 
corn, forty to fifty bushels ; wheat, twenty to thirty; oats, forty 
to fifty ; and of tobacco, one thousand pounds to the acre. 
Dried soil of a dark brownish-grey color. No gravel. 

No. 1635 — **SuB-soiL of the preceding, taken at depth of from 
six to thirty -six ifiches. By C. S. Schenk.'' 
Sub-soil of a light grey-buff color. No gravel. 

No. 1636 — **SoiL of an old field, forty years in cultivation. 

Level table la?id, ozvned by Mr. Miller, sixteen hundred feet 

north 20^ east, from Horse Branch Station, &c. Collected by 

C. S. Scliejtk:' 

Sample taken to the depth of seven and a half inches. 
Substratum sandstone. Rotation of crops : tobacco two years, 
corn three years (in some cases corn until it fails to produce 
it), then wheat and clover, or oats and clover or grass. Yield 
of corn, twenty to thirty bushels ; oats, twenty to thirty-five 
bushels ; tobacco, six hundred pounds per acre. Never plowed 
over six or seven inches deep. Good quality of table-land; 
nearly as good as the valley land. 

Dried soil of a greyish light-brown color. Contains a few 
small fragments of ferruginous sandstone. 

No. 1637 — "Sub-soil of the next preceding, taken to the depth 
of from seven and a half to thirty-six inches. Collected by C 
S. Schenky 

Dried sub-soil of a yellowish-grey color. Contains no- 
gravel. 
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COMPOSITION OF THESE OHIO COUNTY SOILS, DRIED AT 2I2« F. 



No. 1634. 



No. 1635. 



No. 1636. 



No. 1637. 



Organic and volatile matters 

Alumina, and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 

Water expelled at 380° F 

Total 

Hygroscopic moisture 

Potash in the insoluble silicates 
Soda in the insoluble silicates. 
Character of the soil .... 



4.X00 

3.032 

.170 

.093 
Not estima 
.125 
a trace. 

92.45s 
.900 



ted. 



3-500 

7.047 

.095 

.258 

•093 



.273 

.144 

88.841 

•9^5 



3.550 
4.066 

.095 
.104 
.124 

•333 

.012 

91.990 

.775 



350 

.475 
.095 
.171 
.140 



.269 

.230 

89.515 

.775 



101.066 



101.165 



101.049 



101.020 



1. 175 



1.273 



2.400 



.470 



1.450 



•939 



2.S75 



1. 107 



.814 



.617 



.511 



.290 



Virgin soil, 



Sub-soil. 



Old field 
soil. 



Sub-soil. 



The old field soil seems to have been naturally richer than 
the woodland soil, if no mistake has been made in the labels. 
The considerable proportions of potash and soda in the sandy 
portion (insoluble silicates) tend to give durability to the soils. 
With proper culture and the due application of fertilizers, this 
land may be made quite productive, if well drained 

For the analyses of other soils of this serial collection, made 
by Mr. C. S. Schenk along the line of the Elizabethtown and 
Paducah Railroad, see Grayson and Hardin counties. 
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BOURBON COUNTY. 

Jio. 1638 — ''Limestone {magnesian). From Cane Ridge; five 
miles east of Paris. Used for the foundation of the Bourbon 
county Court-house at Paris. Sent by Mr. fames Stevenson.** 
A somewhat porous, fossiliferous, ferruginous, magnesian 

limestone, of a light grey-buff color, containing small specks 

of hydrated oxide of iron. Specific gravity = 2.58 to 2.60 

(in the lump). 

COMPOSITION, DRIED AT 212® F. 

Lime carbonate 79.140 ^ 44.318 per cent, of lime. 

Magnesia carbonate 11.826^ 5*371 per cent, of nuignesfau 

Alumina .380 

Iron peroxide 5*5^^ 

Phosphoric acid • .511 

Sulphuric acid .240 

Potash 231 

Soda 252 

'Soluble silica .110 

Insoluble silica 1 . 160 

Loss .640 

100.000 

The magnesian limestones are believed to withstand the 
atmospheric agencies generally better than the pure lime- 
stones. The iron in this rock is all in the state of peroxide, 
which is also favorable to its durability. 

Whether its small cavities or pores may retain enough water 
to cause disintegration by freezing was not ascertained. It 
would calcine into lime good for ordinary building purposes or 
for use on the soil as a fertilizer. 

COALS FROM THE STATE OF OHIO. 

For the purpose of comparing our Kentucky coals with some 
of the best of those of our neighboring States, some of these, 
collected by Messrs. P. N. Moore and A. R. Crandall, were 
submitted to analysis, as follow: 
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No. A. I — **CoAL from Jackson county, Ohio. Star Fumcu:e 

coal. Averaged by A. R. Crandall'' 

A glossy, jet-black splint coal ; breaking into thin laminas^ 
with fibrous coal between. 

No. A. 2 — *' Coal. Hocking valley , Athens county, Ohio. Aver- 
age sample from the whole thickness of the bed. Taken front 
the pillar, three hundred yards. By A. R. Crandall.'' 
A pitch-black, glossy coal, iridescent on some of the faces ; 

having very little fibrous coal, and no pyrites apparent. 

No. A. 3 — ** Coal. Hocking valley, &c., &c. Average sample 
from the stock pile, from the whole thickness of the bed. By A. 

R. Crandall'' 

Like the preceding, but brighter, and showing less fibrous 
coal. 

No. A. 4 — Coal. Hocking valley, &c., &c. Average sample 
from the upper twenty-eight inches. Taken from two rooms. 

By A. R. Crandair 

Breaks into thinner laminae than the two preceding, with 
more fibrous coal between. Some little shining pyrites in thin 
crusts. 

No. A. 5 — **CoAL. Hocking valley, &c., &c. Average sam- 
ple from the middle part {twenty-six inches^, taken from twa 
rooms. By A. R. CrandalL'* 

In thicker laminae than preceding, with much less fibrous 
coal, and no appearance of pyrites between them. Hand- 
somely iridescent on many of the seam faces. 

No. A. 6 — **CoAL. Hocking valley, (Sfc, &c. Average sam-^ 
pie, from the lower part {eighteen inches) of the bed. Taken 
from two rooms. By A. R. Crandall.'' 
Resembles the preceding, but shows some bright pyrites in 

places. 

No. A. 12 — **CoAL. Sheridan coal mine^^ Lowr^no^ scmn^ 

Ohio. Collected by P. N. Moore:' 
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A pure, pitch-black coal ; with very little fibrous coal and 
some fine-granular pyrites, between the laminae. 



COMPOSITION OF THESE SELECTED OHIO COALS, AIR-DRIED 


. 


• 


A. I. 


A. 2. 


A. 3. 


A. 4. 


A. 5. 


A. 6. 


A. 12. 


■Specific gravity 


1-361 


1.322 


not det'd. 


1-346 


1-303 


i.3>2 


X.322 


Hygroscopic moisture . . 
Vol'llc combustible matters 
•Coke 


4-54 
29.68 
65.78 


3.60 
33 42 
62.98 


4.20 
36.68 
59.12 


3.26 
33.76 
62.98 


3-74 
36.32 
59-94 


4.40 
35.08 
60.52 


3-46 
36.64 
59-90 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


Total volatile matters . . 
■Carbon in the coke . . . 
Ashes 


34-22 

57.06 
8.72 

100.00 


37.02 

55.82 

7.16 

100.00 


40.88 

54.16 

4.96 

100.00 


37.02 

54-42 

8.56 


40.06 

55-74 
4.20 


39-48 
55.20 

5.32 


40.10 

53.80 

6 10 






Total 


100.00 

Dense. 


100.00 


100.00 


100.00 


Character of I he coke . . 


Pulveru- 
lent. 


Dense. 


Spong>'. 


Dense 
sponLjy. 


Dense 

spongy. 


Light 
sjwngy. 


Color of the ash ... . 


Nenrly 
white. 

0.756 


Brownish 
Rrey. 

0.862 


Light 
lilac-grey 

1.692 


Light 
lilac-grey 

2.247 


Light 
lilac-grey 


Light 
lilac-grey 


Lig>it 
lilac-grey 


Per centage of sulphur. . 


1.299 


1.659 


1-947 



These are remarkably good coals, and are acknowledged to 
be amongst the best of the country. 

The sample A. 2, taken from the pillar, seems to show the 
•effect of exposure to the atmosphere, which is generally be- 
lieved to cause a diminution of the proportion of sulphur. 

A correspondence may be observed between the proportion 
of ash and the specific gravity, as follows : 

A. 5 has specific gravity == 1.303, and ash per cent, = 4.20 

A. 6 has •* •« 1. 312, •* *« 5.32 

A. 2 and A. 13 have *« •* 1.322, ** ** 6. 10 and 7.16 

A. 4 has «« " I -346, *• •* 8.50 

A. I has «« *« 1. 361, " ** 8.72 

COALS FROM THE STATE OF ILLINOIS. 

No. A. 7 — Coal. ''Mine near Murphrysboro, Jackson county^ 
Illinois. Block coal. Big Muddy coal. Average sample^ by 
P. N. Moore:' 
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A glossy, jet-black splint coal. It has some fibrous coal 
between the laminae ; with occasional scales of bright pyrites, 
and some slight lime sulphate incrustation in the seams. 

No. A. 8 — '* Coal. Big Muddy coal. Mine near Murphrysboro^ 

Illinois. Average sample, by P. N. Moored 

Like the preceding. Some fine-granular pyrites with the 
fibrous coal between the laminae, and occasional lime sulphate, 
incrustation in the seams. 



COMPOSITION OF THESE ILLINOIS COALS, AIR-DRIED. 






No. A. 7. 


No. A. 8. 


specific gravity 


1. 310 


i.3>0' 






HvcTOSCODic moisture 


2.62 
32.04 
65.34 


3?*.8t 
64.70 


Volatile combustible matters 


Coke 






Total 


100.00 


100.00^ 






Total volatile matters 


34.66 
6.76 


35 •30- 


Carbon in the coke 


Ashes 






Total 


100.00 


100.00. 






Character of the coke 




Light 
sjwngy. 


Spongy. 




Color of the ash .*...*• 


Lilac-grey. 


Lilac-grey. 




Per centa£re of sulohur. .......... 




2.472 


1.376- 





These are also remarkably good coals, containing only a 
moderate proportion of sulphur, which is partly in the form 
of iron sulphide and partly in that of lime sulphate. 

COALS FROM THE STATE OF INDIANA. 

No. A. 9 — ** Indiana Block Coal. From near Brazil, Clay 

county. Upper seam. Average sample, by P, N. Moore.'' 

A pitch-black splint coal, breaking easily into thin laminae, 

with fibrous coal (mineral charcoal) and some fine granular 
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pyrites between them. A few bright scales of iron pyrites 
and some slight lime sulphate incrustation in the seams. 

No. A. 10 — ** Indiana Block Coal. Mine near Brazil, Clay 
county. Lower seam. Average sample, by P. N. Moore,'' 
Like preceding, but little appearance of pyrites or lime sul- 
phate. 

No. a. II — ** Indiana Block Coal. From mine near Brazil^ 
&c. Lower seam. Average sample, by P. N, Moore.'' 
Resembles the others. Shows occasional bright scales of 

pyrites and lime sulphate incrustation. 

COMPOSITION OF THESE INDIANA COALS, AIR-DRIED. 





No. A. 9. 


No. A. 10. 


No. A. II. 


No. A. II 

(repeale<l). 


Specific gravity 


1. 313 


not est. 


not est. 








Hygroscopic moisture 


2.70 

36.38 
60.92 


2.68 

36.32 
61.00 


2.40 
35.10 
62.50 


2.52 
35.48 
62.00 


Volatile combustible matters 

Coke 






Total 


100.00 


100.00 


100.00 


1 00 . o^ 




• 


Total volatile matters 


39.08 

55 64 

5.28 


'?9.oo 

53.58 
7.42 


37.50 

53.50 

9.00 


38.00 

53.06 

8.94 


Carbon in the coke 


Ashes 


Total 


100.00 


100.00 


ICO. 00 


100.00 






Character of the coke 


Spon'^'. 


Dense 
spongy. 


Dense. 










Color of the ash 


Lilac-grey. 


Light 
lilac-grey. 


Lilac-^reA . 





Per centage of sulphur 


1.664 


1.802 


2.373 









These are remarkably good coals, as is well known by expe- 
rience, especially in their use in the smelting of iron. Their 
high reputation and successful application to this industry 
make the comparison of their composition, with that of our 
Kentucky coal, an object of interest ; and as we could 6n.d in 
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the excellent reports of the Chief Geologist of Indiana, Pfof. 
E. T. Cox, no statement as to the amount of sulphur which 
they contain, an ingredient of great and evil influence in iron 
smelting, these block coals were examined especially for this 
determination. 

It will be seen on reference to the preceding table that this 
ingredient exists in them in average proportion. Doubtless 
to the existence of the sulphur in this fuel may we attribute 
the fact, given by Prof. Cox, on page 70 of his First Annual 
Report, 1869, that **the general character of the iron made in 
Clay county is red-short, &c." This, however, may be meas- 
urably corrected, and indeed does not prevent the iron from 
being very good and profitable for many industrial purposes. 

It is very probable that all the sulphur which exists in these 
coals in the free, or uncombined, condition, will be volatilized 
and burnt out at the upper part of the furnace, long before it 
encounters the heat necessary to cause its combination with 
the iron of the ore with which it is mixed. This would be the 
case also with the second atom of sulphur of the bright pyrites 
•of the coal, the bi-sulphide of iron ; so that only that portion 
•of the sulphur which would remain in the resulting iron proto- 
•sulphide could vitiate the cast iron product. Hence we can 
understand, how a coal which gives a considerable per centage 
of sulphur in its ultimate analysis, may yet be quite available 
for the smelting of tough iron. 

CALIFORNIA ADOBfe SOIL. 

An opportunity having occurred for procuring a specimen 
of this remarkably fertile soil, it was analyzed for comparison 
with our Kentucky soils, with the following results. 

No. A. 12 — ** Adobe Soil taken at three iyiches below the surface. 

Valley of the Sacramento river, Solano county, California*' 

Collected by Robert Peter, jr. 

Dried soil of a light-umber color; adhering in clods, which 

are easily crushed in the mortar. The powder (unground) 

passed wholly through fine bolting-cloth, leaving only a few 

vegetable fragments. 
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COMPOSITION OF THE AIR-DRIED SOIL. 



I«) 



No. A. 12. 



No. 1329. 



Organic and volatile matters 

Alumina, and iron and manganese oxides 

Lime carbonate , 

Magnesia 

Phosphoric acid 

'Salphuric acid 

Potash 

Soda ...'.. 

Sand and insoluble silicates 

Water and loss 

Total 

Potash in the insoluble silicates 

Soda in ihe insoluble silicates 



7. 
II. 



.740 

.117 

.790 

1.596 

.093 
.082 

.727 

.9^3 

74.070 

2.802 



7. 615 

12.085 

.990 

.4»3 

a trace. 

.726 

a trace. 

75.590 

1. 891 



100.00 



0.814 



2.731 



0.903 



.929 



It will be seen above that this adobe soil resembles in com- 
position the peculiar rich soil found locally in Campbell county, 
Kentucky, No. 1329, which is also like the adobe in being a 
^sticky clay when wet, and hard and cloddy when dry. The 
California soil exceeds our Kentucky soils in soda, the latter 
has more phosphoric acid. 

LYON COUNTY. — (Continued.) 
-No. 1639 — ** Water taken from the interior of a geode of iron 

ore — -pot iron ore. Suwannee^ Lyon county. Summit Cut ore 

bank. Seiit by A. L. A7iderson^ Esq.'' 

The water had a strong astringent taste ; and had deposited 
much ferruginous sediment in the bottle. It was analyzed by 
:my youngest son, Alfred M. Peter, in my laboratory. 

•COMPOSITION IN 100 PARTS OF THE WATER, APART FROM THE SEDLMENT. 



.Iron protosulphate. . 
Alumina sulphate. . . 
-Manganese sulphate 
Lime sulphate . . . 
■ Magnesia sulphate . . 
Potash sulphate . . . 
Soda sulphate. . . . 
Sodium chloride. . . 
Phosphoric aeid . . 

Total 



02435 
.4981 
.1004 
.1209 
.0609 
.0257 
.0651 

.0^53 
.0028 

1. 1227 
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The analyses of some other samples of water, from the pot- 
ore of Trigg county, are given in volume 4, page 260-1, of 
Kentucky Geological Reports. 

EDMONSON COUNTY. — (Continued.) 
No. 1640 — LiMONiTE. *' Old Nolin Furnace bank, near the fur- 
nace ore. Bank about a quarter of a Tnile north of the furnace. 
Davis' branch of Nolin river. Average sample^ by P. N. 
Moored 

Generally of a brownish-red color. A porous ore, with sonie 
whitish portions. 

COMPOSITION, DRIED AT 212° F. 

Iron peroxide 27.340= 19.138 per cent, of iron. 

Alamina 5*930 

Manganese oxide not det'd. 

Lime carbonate 1. 090 

Magnesia .447 

Phosphoric acid 1.068 ^ .497 per cent, of phosphorus. 

Sulphuric acid not det'd. 

Water expelled at red heat . . 12.380 

Silica and insoluble silicates . 51.230 

Manganese oxide, alkalies, sulphuric acid, &c. . .515 

100.000 

This ore is too poor in iron to be valuable. It is probable 
that its phosphorus is somewhat over-estimated. 

No. 1643 — Pig Iron. ''From old Nolin Furnace. Cold blast'"^ 

Furnace long since out of blast. 

A fine-grained grey iron, which yields easily to the file, and 
extends considerably under the hammer. Seems to be tougher 
than usual cast iron. 

COMPOSITION. — SPECIFIC GRAVITY == 7.II3. 

Iron 94.287 

Graphite 3- 100 1 3.800 total carbon. 

Combined carbon . 700 \ ^ 

Silicon .493 including that in the slag^ 

Phosphorus 1 .029 

Sulphur 012 

Undetermined ingredients and loss .379 

100.000 

This appears to be a remarkable instance of cast iron re- 
maining tough although it contains a considerable proportion- 

of phosphorus, which is believed to render it ** cold-short," or 
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brittle at the ordinary temperature, in quantities even less than . 
one per cent. Possibly the quite small per centage of silicon, 
which also renders iron brittle, may have something to do with 
this apparent anomaly. 

The phosphorus in the above analysis was first determined . 
as phosphate of bismuth, by the process of Chancel ; but not 
satisfied with this determination, this phosphate, after solution 
in chlorohydric acid, was decomposed by sulphydric acid, and. 
the separated phosphoric acid re-determined by means of the 
magnesia mixture, in the usual way; and this without any ma- 
terial alteration in the result obtained. 

GRAYSON COUNTY. — (Continued.) 
No. 1 64 1 — **LiMONiTE. ^'Nolin Furnace ore bank, on the 
Brownsville road. Average sample, by P. N. Moored 
In irregular layers, varying in color and density. 

No. 1642 — LiMONiTE. ''From Meredith Ray s farm, Taylors 
Fork of Bear Creek, opposite the Chalybeate Spring. Aver- 
age sample, by P. N, Moore,'' 
A pretty dense ore, generally of a dark-brown color, with 

some lighter colored portions. 
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<x)itPosrnoN of these grayson county limonite ores> dried at 

2I2<> F. 



No. 1641. 



No. 1642. 



Iron peroxide 

AKiniina ...» 

"Manganese oxide 

Lime carbonate « 

Magnesia 

Phosphoric add 

Sulphuric acid 

Water expelled at red heat % 

Silica and insoluble silicates ........ 

^Undetermined and loss 



Total . 



Iron, per centage . 



Phosphorus, per centage . 



Sulphur, per centage 



Silica, per centage . 



57.830 

6.719 

Not determ 

.290 

.122 

.921 

not deterM. 

12.180 

21.040 

.898 



tned. 



44.528 
1.368 



5.590 
.609 

1.074 
.151 

8.940 

37 380 

.360 



100.000 



40.481 



.412 



31.169 



.468 



not deter'd. 



.060 



14.360 



not deter'd. 



It is probable the phosphorus is somewhat over-estimated in 
these ores. 



No. 1644 — Clay Iron-stone. '*TAe glady ore, on the old 
Brownsville and Litchfield road, west of Bear Creek, Grayson 
county y 
A dark-grey, fine-granular clay iron-stone, with much invest- 

ing limonite ore. 

COMPOSITION, DRIED AT 212® P. 

Iron carbonate 16.598 \ ^^ rv..r ,^-^ «-«♦ ^r : 

Iron peroxide 42. ^|, |= 37-945 per cent, of iron. 

Alumina 4*994 

Lime carbonate 2.840 

Magnesia carbonate not det'd. 

Phosphoric acid 1. 017 

^Sulphuric acid a trace. 

• Silica and insoluble silicates 20.830 

"^ater and loss 8.054 



.444 per cent, of phosphorns. 



100.000 
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BOYD COUNTY. — (Continued.) 
No. 1645 — Coal. No. 7. Used at Ashland Furnace. 

A bright pure-looking coal, having but little fibrous coal 
between its laminae; has some little bright pyrites and thia 
scales of lime sulphate in the seams. 

OOMFOSinON, AIR-DRIED.— SPECIFIC GRAVITY aa 1.291. 

vJSS:?olS.ltbrn.;tt;.- : : : : : 3j:fS}TotaIvo.aaie^«ers »39.«> 

^^^^ ^{u^rJo^thtV-^-. : : : \'^'V^ 

100. OO lOO.QO- 

Per centage of sulphur ss 1 . 31 2. 

A very good and pure coal, which favorably compares with 
the best so-called ** Block coal'* of Indiana, and is well adapted 
to the purpose for which it is used. 

CARTER COUNTY. — (Continued.) 

No. 1646 — Coal. No. i. ''From Graham bank. Little Fork 
of Little Sandy river. Collected by P, N. Moore '^ 
A pure-looking coal, which has some fibrous coal between 

its laminae ; but shows very little pyrites. 

No. 1647 — Coal. No. i. ''From Graham bank, 6fc. Sample 
from all parts of the mine'' 
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COMPOSITION OF THESE CARTER COUNTY COALS. AIR-DRIED. 





No. 1646. 


No. 1647. 


' Specific gravity • 


1.269 


not deter'd* 






HvcTOScooic moisture 


36.30 
60.20 


3.60 
35.40 
61.00 


Volatile combustible matters 


' Coke 






Total 


100.00 


100.00 






Total volatile matters 


39.80 

57.30 

2.90 


39.00 

57.60 

3.40 


Kixed carbon in the coke ■ 


Ashes 




Total 


100.00 
Spongy. 


100.00 






' Character of the coke 


Spongy. 




• Color of the ash . . . 


Brownish- 
grey. 


Brownish- 




grey* 


' Per centage of sulphur 


1. 148 


1. 107 





Remarkably good and pure coals. 

GREENUP COUNTY, — (Continued.) 
No. 1648 — Coal. No. i. ''Raccoon Creek, Raccoon Fumcue. 
Collected by P. N. Moore.'' 

A splint coal, with quite thin laminae and considerable 
"iibrous coal between. Some little iron stain, but little appear- 
ance of pyrites. 

^o. 1649 — Coal. '' Hunnewell caimel coal. Hunnewell mines y 
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No. 1648. 



No. 164^. 



Specific gravity 



1.409 



1.306 



Hygroscopic moisture . . . 
Volatile combustible matters 
Coke 



4.10 
28.90 
67.00 



1.50 
52.20 
46.30 



Total 



Total volatile matters . . 
Fixed carbon in the coke . 
Ashes 



3300 
49.60 
17.40 



53.70 

40.60 

5.70 



Total 



100.00 



• Character of the coke , 



• Color of the ash 



Pulverulent 



Light-grey, 
nearly white 



Very friable 



Light 
yellowish- 



Per centage of sulphur. 



0.655 



0.783 



This cannel coal is remarkably pure and good. Its propor- 
tion of volatile combustible matters (52.20 per cent.) is remark- 
:ably great. 

OHIO COUNTY. — (Continued.) 

No. 1650 — Coal (D.) ''From Taylor coal mines, near Beaver 
Dam., Ohio county. Collected by C J. Norwood. (^Rather bet- 
ter than a fair average y^ 
A bright-looking coal, with but little fibrous coal between 

•the laminae, but with some scales of bright pyrites. 

No. 165 1 — Coal (D.) ''Stevens' coal mine, near Beaver Dam, 
&c. Collected by C J. Norwood. *' 
Has more fibrous coal than the preceding, but shows less 

ipyrites. Iridescent in parts. 
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COMPOSITION, AIR-DRIED. 



No. 1650. 



Xo. 1 65 1. 



Specific gravity 



Hygroscopic moisture . . . 
Volatile combustible matters 
Coke 



1.31S 



3-30 
35 84 
60.86 



1.316- 



36.76 
59.94 



Total 



100.00 



Total volatile matters . . 
Fixed carbon in the coke . 
Ashes 



39- 14 

54-36 
6.50 



40.06^ 

52.6a 

7.34 



Total 



Character of the coke 



Spongy. 



Spongy. 



Color of the ash 



Chocolate- 
grey. 



Brownish- 
grey. 



Per centage of sulphur. 



3.874 



2.60& 
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CHEMICAL REPORT 



SOII^, COALS, ORES, IRON FURNACE PRODUCTS, 
CLAYS, MARLS, MINERAL WATERS, ROCKS, &C.» 

OF KENTUCKY, 

BY ROBERT PETER, M. D., Etc., Etc.. 

Chemist to the Kentucky Geological Survey, 
assisted by 

JOHN H. TALBUTT, S. B., Chemical Assistant. 

SECOND CHEMICAL REPORT IN THE NEW SERIES AND THE SIXTH SINCE THE 
BEGINNING OF THE SURVEY. 
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INTRODUCTORY LETTER. 



Chemical Laboratory of the 
Kentucky State Geological Survey, 

Lexington. February, 1877 

Professor N. S. Shaler, Chief Geologist, &c.: 

Dear Sir : I have the pleasure to report the results of the 
-chemical work performed by myself and Mr. Talbutt, for the 
State Geological Survey, during the past year, or since the 
4>reparatioa of the last report nearly up to the present date. 

Very respectfully, 

ROBERT PETER. 
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CHEMICAL REPORT OF THE SOILS, COALS, ORES, 
IRON FURNACE PRODUCTS, CLAYS, MARLS, 
MINERAL WATERS, ROCKS, &c., OF KEN- 
TUCKY, BY ROBERT PETER, M. D., Etc. 



The chemical analyses of eighty-three soils, from twelve 
counties of the State, are given in the following detailed re- 
port. The limits of the variations of their several essential 
ingredients are shown in the following table, viz: 



Pr. cent. 



Organic ami volntile matters vary from . 
Alumina and iron and manganese oxides vary 

from 

Lime carbcmaic vanes from 

Magnesia v,irie«i from 

Phusphcric acid varies from. . . • 

Poliish varies from . . . • 

Soda varic* from 

Sand and insoluble silicates vary from .... 
Water expelled at i%kP F. varies from .... 
Water expelled at iii*^ F. varies from .... 
Potash in the inM.luhle -illcaie* varies from . 
Soda in the insoluble si icaies varies from . . 



No. 



in 16S4 

in 1783 
in 1781 
m 1781 
in 1780 
in 1783 
in 19034" 
in 1763 
in 1696 
in 1783 
in 1696 
in 1738 



County. 



in Kell .... 

in Fayette . . 
in F.iyetic . . 
in Fayciie . . 
in Fayette . , 
in Fayette . . 
in Muhlenbiirg 
in Fayctic . 

Bell . . . 

Faveiie . 
in HeJ . . . 
n Christian to 



Per cent. 



to 



.052 



to 2.815 
a trace, 
to .011 
to .061 
to . 068 
to traces 
to 95. us 
to .035 
to .415 
to . 399 
traces in 



No. 



in 1903^ 

in 169a 
in 1871 
in 1853 
in sever 
in 168- > 
in sever 
in 1683 
in 1684 
in i^S'^e 
in 18 sat/ 
several 



County. 



n Muhlenb'rs* 

n Belt, 
n Lewis, 
n Laurel. 



I Bell. 

1" BclL 
I Bell. 

I Knox. 
I Knox. 



This table of extremes of composition shows wider limits 
than that of volume I, and may be supposed to exhibit the 
relative chemical composition of very good and very poor soils. 
The rich soil being characterized by larger proportions of 
organic and volatile matters (within certain limits), causing 
the soil to absorb and retain much hygroscopic moisture (ex- 
pelled at 2 [2° F.); larger relative quantities of alumina, &C.,.. 
&c., which hold more water, &c., expelled at 380° F.; but 
especially being more rich in the available alkalies, potash 
and soda (particularly potash) ; by containing more phosphoric 
acid, lime, &c.. and having less sand and insoluble silicates. 
The poor soil generally contains a larger quantity of sand and 
insoluble silicates and smaller proportions of the other named 
ingredients. Exceptions occur to these general statements, 
of course ; for great excess of lime or magnesia carbonates, 
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D CHEMICAL REPORT. 

of organic matters, or of clay, may make a poor soil ; or, on 
the other hand, the absence of any single essential element in 
it may render unavailable normal proportions of all the others. 
The study of the soil in relation to its productiveness presents, 
indeed, a complex problem ; many conditions, both physical 
and chemical, enter into it, all equally important. Even the 
relative state of division, whether fine or coarse, of two soils 
otherwise presenting similar chemical, physical, and atmos- 
pheric conditions, is found greatly to influence its fertility. 

Another varying condition is the influence of water upon 
the soil, which, in the valley, may bring fertilizing ingredients' 
to the soil from the higher grounds by deposit of suspended 
mud left by the overflowing fluid, or may carry dissolved ele- 
ments of plant food into its interior by gradual infiltration. 
On the other hand the flood, on the higher slopes, not only 
•carries off* to the lower levels the richer and finer solid mate- 
rials, but, by a continued leaching process, may actually dis- 
solve and remove the alkalies, lime, magnesia, phosphates, and 
organic matters, and even gradually decompose the insoluble 
silicates and carry off" the store of alkalies naturally contained 
in some of them. The examination of some of the soils of 
the mountain region seemed to show that underground 
•drainage, through a measurably open subsoil, had thus acted 
on the silicates contained in them. 

In many cases the subsoil in the samples examined was 
richer in the mineral elements of fertility than the surface soil, 
and in some few cases it seemed to havje had a different origin. 
The influence of the subsoil, when more or less mixed with 
the upper soil in the processes of cultivation, was measurably 
observable in studying the gradual exhaustion produced by 
•cropping. In some cases seemingly making the soil of the 
old field fully as rich as the virgin soil, supposing both orig- 
inally to have been similar in composition, which is not always 
true. The comparison of the old cultivated soil with the vir- 
gin soil of the immediate vicinity does not, therefore, in all 
cases, show an apparent reduction of the elements of fertility 
in the former^ yet, the fact is demonstrated, in a large propor- 
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;tion of cases, where the soil is uniform in the region and care 
rhas been taken in the selection of the samples. Superficial 
impurities, which might greatly interfere with the results, are 
easily to be avoided in the collection of the soils in most cases. 

But the subsoil, although quite rich in potash, soda, phos- 
phates, and other mineral fertilizers, does not always improve 
the immediate fertility of the soil when brought up to the sur- 
face in too large quantity at one time. Indeed gardeners find, 
generally, that it reduces the fertility of the surface unless it 
is liberally mixed with organic manures. Hence, while they 
may loosen the earth to a considerable depth, by a process of 
subsoiling, to favor drainage, the penetration of the atmos- 
pheric gases and the free spreading of the roots of their veg- 
etables, they are generally careful not to trench the soil so as 
"to throw much of the heavy subsoil upon the surface. Of 
•course subsoils vary in composition ; but the subsoils of this 
region are usually quite rich in potash, soda, and phosphates, 
held in firm combination, however, in the silicates which are 
insoluble in the ordinary acids ; they contain more of the ma- 
terials of clay — alumina, iron oxide, &c. — ^than the surface soil 
g^enerally, and but a small quantity of organic and volatile 
■matters. 

As the organic compounds of the soil are greatly instru- 
mental in bringing the mineral elements of plant food into a 
•soluble or available condition, and as they even act on the 
insoluble silicates, to set free and make soluble their constit- 
uent alkalies and phosphates, &c., the measurable absence of 
the organic matters from the heavy subsoil may have much to 
-do with its inertness as compared with its chemical composi- 
tion. 

The extensive study which has been made in this laboratory 
•of the insoluble silicates of our soils, during the past year, has 
thrown much light on this subject, as well as on the probable 
origin of some of our soils. All of the soils examined were 
found to have a notable quantity of alkalies in the silicious 
residue left after a ten, or twelve days' digestion in chlorohy- 
-dric acid of the density of i . i , and, as may be seen by refer- 
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ence to the table of extremes of composition given above,, 
this quantity varies from 2.640 per cent, of potash down to 
0.399 per cent., which was the smallest proportion found in 
any, and which, as is universally the case, is much greater 
than the amount removed from the soil by the action of chlo- 
rohydric or nitric acid. 

The silicious residue of our Kentucky soils, left after pro- 
longed digestion in the acids, is generally in such a fine state 
of division that all or most of it will readily pass through fine 
bolting-cloth. Hence our best Kentucky soil has been popu- 
larly said to have no sand in it. Indeed, in the ''Blue Grass 
Region," so-called — the most fertile part of the State — sand is 
so scarce that it usually must be hauled from the river beds at 
some distance, and its cost to the builder is quite considerable. 
But a large proportion of the very fine silicious residue of our 
soils is really very fine quartzose sand, some grains being clear 
and colorless, some milky or colored, and only a few, of the 
same character, separable by the bolting-cloth from some of 
the soils, are of a somewhat larger size, indicating the fact 
that our soils, or the rocks from the disintegration of which 
they are derived, have been deposited under comparatively 
quiet waters, possibly of a deep sea at a distance from its 
shores. 

But, mixed with the purely silicious grains is quite a con- 
siderable quantity of grains of silicales, containing the alkalies 
in considerable proportions, doubtless of the nature of the 
felspar and mica of the granitic rocks and other minerals 
analogous in chemical composition, holding in reserve a great 
treasure of these important elements of organic nourishment, 
the alkalies. 

When we consider the wide diffusion of these finely divided 
silicates — for it is probable they enter into the constitution of 
all the soils of the world — we may well be astonished at the 
vast extent of rock disintegration which was necessary to their 
production, and admire this wonderful provision for maintain- 
ing the productiveness of the soil. 
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As regards the proportion oi phosphates contained in these 
insoluble silicates, it is the design of the writer to institute an 
investigation, as occasion may favor, during the progress of 
the Survey. 

It has been conclusively established that mineral fertilizers 
alone will not suffice to render soil productive. The greater 
proportion of vegetable and animal bodies is made up of the 
so-called atmospheric elements, viz: carbon, hydrogen, oxygen, 
and nitrogen ; and the latter element, although entering into 
their composition in much smaller proportions than the other 
three, has most attracted the attention of vegetable physiolo- 
gists and agriculturalists ; mainly for the reason, that while the 
carbon is readily appropriated by the plant, in the decomposi- 
tion of carbonic acid under the influence of the sun's light — 
this acid being never absent from the soil or the atmosphere — 
and water, always present, yields the necessary hydrogen and 
oxygen, nitrogen cannot, as a general rule, with some excep- 
tions, be directly assimilated from the atmospheric gases by 
the growing vegetable. With the exception of plants of the 
<:lover or pea family, and a few others, all growing vegetables 
must be supplied with this essential element, nitrogen, in some 
form of compound, they not seeming generally to be endowed 
with the force requisite to coerce into the liquid or solid state 
this gas, which has withstood all the efforts of man, by the use 
.of immense pressure and intense cold, to condense it even 
into the liquid form. 

Under ordinary circumstances of natural vegetable growth, 
nitrogen is presented to the plant, sometimes in the form of 
ammonia (composed of nitrogen and hydrogen), or of some 
of its compounds, resulting from the decomposition of animal 
bodies and products; sometimes in that of nitrates or analo- 
gous compounds, which originate in the union of nitrogen and 
oxygen and some base ; all of which nitrogenous compounds 
are easily soluble in water, and thus readily enter the vege- 
table tissues. But the ordinary natural supply of these com- 
pounds is limited, and hence, when the soil is to be stimulated 
to its highest degree of productiveness, and its fertility made 
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continuous, the cultivator necessarily resorts to the admix-^ 
ture of nitrogenous compounds of some sort with his fertil- 
izers. The nitrogenous organic compounds of both animals 
and plants are always associated with phosphates; and it is 
believed, that while potash is absolutely necessary in the grow- 
ing vegetable for the production and transfer of its non-nitro- 
genous constituents, nitrogenous compounds and phosphates 
are also mutually dependent — all being equally indispensable. 
So that the agricultural chemists of the Liebig school, who 
contend for the exclusive importance of the mineral elements 
of fertility, and those of the French and English schools, who 
see no value in manures outside of the nitrogen compounds, 
are equally too exclusive, and equally in fault. 

These questions have long been of vital interest in the older 
and more thickly populated countries, while in our compara- 
tively new continent the virgin soil still bountifully responds- 
to the labor of the farmer without the aid of artificial fertil- 
izers, and with but little evidence of exhaustion. But here, 
as everywhere, except where the soil is continually renewed. 
by exceptional and local causes, such as the existence of aa 
unusually rich and readily decomposable sub-stratum, or the 
periodical fertilizing overflow of rivers, the continued demands^ 
of the farmer upon the land inevitably reduces its productive- 
ness — an effect which is increased as population enlarges. 
And it is even now the fact that, over a large portion of our- 
State and country, profitable farming without the aid of ma- 
nures is practically at an end. The future of our husbandry 
will be mainly the application of fertilizers to the soil, as a. 
vehicle of production, by the aid of capital, skill, and indus- 
try; which will be the more profitable as the population be- 
comes more dense, and the home market is enlarged by the- 
increase amongst us of other industrial occupations, more- 
especially of the manufactures. 

Kentucky is eminently endowed by nature for the support 
of extensive and most important manufactures. Her im- 
mense natural resources in coal, iron ores, clays, limestones^, 
salt, &c., &c. — materials which are essential to almost all the 
190 
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^rts of civilization, and give employment to more individuals 
ttan any other natural products, those of the field, perhaps, ex- 
cepted — only await development to make her one of the most 
powerful Commonwealths of the world. The great wealth and 
poivet- of Great Britain rest on her coal and iron fields mainly. 
During the past year, proximate analyses have been made^ 
^^ t:His laboratory, of one hundred and forty-seven several 
^^Tij^les of Kentucky coals, in addition to those reported in 
pfe^^ious volumes of the reports. As might have been ^li-- 
P^ct^ci, these exhibit a considerable variety in their composi- 
tioi:i ^ ^s may be seen by examining the table at the end of this. 
Cfie^ i-:i:>. ical report. 

-■-^i^e general average of ash and sulphur in the coals ex- 
sninr:^^^ this year doubtless falls somewhat below that of the 
samn. -^3^ ]|g5 examined in the previous year; but, as might be 
expfc ^^ ^ted, very great differences are to be observed among 
th& :k-x^^ ,. Thus the limits of the ash per centage extend from 
^•^^^^ per cent., in Nos. 1908 and 18 10, from Ohio county, to- 
34" *^ z^ per cent., in No. 1914, from Ohio county. 

^>e great proportion of the ash of No. 191 4 is exceptional, 
'^^"^^^^ ^ver, and although this coal is called a cannel coal by 
^^*^*^ ^, it doubtless should be denominated a bituminous shale. 
Inci^^j^ where the earthy matters exceed twenty per cent, of 
^"^^ T-iiaterial, the name coal is not as appropriate as the latter 
t^'^^rrx, although the mineral may yet be made quite useful for 
^^^^, or possibly for distillation, in the vicinity of its bed. 

T^be limits of total sulphur in these coals examined this. 
V^a.r are from 0.530 per cent., in the cannel coal, No. 1966, 
vrotn Wolfe county, to 7.959 per cent., in No. 1923, from Ohio^ 
county. 

A remarkable fact in relation to this latter coal is', that while 
the sulphur per centage is nearly eight the ash per centage is 
only a little above twelve, indicating that much of this com- 
bustible substance is either in the free state or in some form 
of organic compound in the coal. Other coals, with a large 
quantity of sulphur, show the same fact, and the inference is 
that a considerable proportion of this sulphur may be removed 
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in the operation of coking the coal. Remarks on the prob- 
able condition of sulphur in coals, and on its removal, will be 
found in the succeeding detailed report, especially under the 
head of Bell county. 

As was remarked in the previous volume, the coals of the 
eastern coal field appear to be somewhat less sulphurous, in 
the average, than those of the western. Recent imperfect 
investigations into those parts of the eastern coal field which 
are yet measurably unexplored, and which are beyond the 
usual channels of communication, have shown the existence 
there of coals of great value and remarkable purity, some of 
ivhich. like the celebrated Indiana ** Block coal/' may be used 
in the smelting of the abundant iron ore without the prelim- 
inary process of coking. 

Under the heads of Bell and Breathitt counties, the general 
correspondence between the specific gravity and the ash per 
•centage was again exhibited; and it is to be noted, that while 
the density of the coal, as a general rule, increases with the 
ash per centage, the cannel coals offer a marked exception, or 
exhibit a ratio of their own. What the ratio is, in the differ- 
ent sorts of coal, cannot well be made out at present, espe- 
cially because the different varieties shade into each other, 
and difference of age and the action of physical agencies may 
affect the relative density, independent of the earthy matters, 
as well as the various kinds of organic materials from which 
the coals were derived. 

To illustrate more fully this correspondence between specific 
gravity and ash per centage, another table, viz: that of the 
coals from Ohio county, is appended, as follows: 
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Number. 


Specific grav- 


Ash per cent- 


Number. 


Specific grav- 


Ash per cent- 




ity. 


ftge. 




ity. 


age. 


1910 


I.25I 


2.60 


1907 


i'336 


10.30 


1915 


1.273 


4.00 


1919 


1.340 


8.30 


1926 


l«282 


3.16 


I927 


1.348 


7.72 


1908 


1.29s 


2.60 


1913 


'345 


9.28 


1917 


1.295 


' 5.00 


1930 


"■356 


9.94 


1909 


1.297 


3-40 


1921 


i.357 


8.14 


1916 


I 005 


4.00 


1922 


l.3»o 


9.34 


1924 


i.3'0 


S.94 


1911 


1.382 


9.96 


192S 


1.310 


9.92 


1918 


1.384 


14.20 


1906 


i.3«o 


7.46 


19I2 


1.386 


9.24 


1904 


1.318 


7.54 


1929 


1. 411 


12.50 


1928 


1. 321 


4.36 


"923 


l.4>3 


12. 10 


1905 


^331 


8.44 


1914* 


1.593 


34.72 



* A bituminous shale or impure cannel coal. 

It is believed, that notwithstanding the large proportions of 
ash and sulphur in some of these samples of coals analyzed, 
the general, or average quality of the coals of the very exten- 
sive coal fields of Kentucky will compare favorably with that 
•of the coals of any other region. 

Only about twenty-four iron ores, of the limonite variety, 
and five clay iron-stones have been analyzed since the last 
report. These are from seven counties only, and are found 
to vary in their proportions of 2yt7« between the extremes of 
twenty-three and more than fifty-three per cent, of that metal. 
Their proportions oi phosphorus vary from 1.60 to 0.065 P^^ 
•cent., the largest proportion of this injurious element having 
been found in the ** Clinton ore,** of Old Slate Furnace, of 
Bath county. 

As is pretty well established, phosphorus is more injurious 
to the quality of the iron than any other ingredient of the 
ore, especially in causing it to be *' cold-short/* or, in other 
words, diminishing its tenacity or toughness. Silicon, in cer- 
tain proportions, is also injurious in this respect; but the 
presence of phosphorus in the ore is more to be deprecated, 
because it is to be removed with more difficulty from the 
iron in the subsequent refining processes; silicon being easily 
oxidated, or burnt out with the excess of carbon and some 
other impurities of the pig metal, in the puddling or even in 
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the Bessemer process, while phosphorus is believed to main- 
tain more obstinately its union with the metallic iron. 

The general belief was, even among modern scientific ob- 
servers, that all the phosphoric acid in the iron ore, or in the 
flux material and fuel, used in the ordinary smelting furnace, 
finds its way into the reduced metal, pig iron, produced, and. 
is held in it, in firm combination, in the form of iron phos- 
phide. Hence, it was claimed, a phosphatic ore necessarily pro- 
duces a yet more phosphatic iron, because the phosphorus, all- 
of which is supposed to combine with the metal, is, of course, 
in larger proportion to the iron than to the ore, &c. 

But analyses, made by the writer, of samples of iron furnace 
cinder or slag, published in the volumes of the first series of 
reports of the Kentucky Geological Survey, as well as in the 
present report (see Greenup county), show the presence of 
notable quantities of phosphoric acid in this slag, and thus, 
lead to the conclusion that it is possible, by a proper manage- 
ment of the furnace and of the fluxes used, to eliminate, in* 
this form, a considerable proportion of this injurious ingredient 
in the smelting of the ore. If the phosphatic iron ore, in the 
high furnace, be subjected to a very intense heat, in presence 
of the reducing gases, the phosphoric acid will be reduced to- 
phosphorus, which will unite with the reduced iron when it 
melts, provided a proper basic flux material be not present to^ 
fuse with the phosphoric acid before it is deoxidated, and thus- 
protect it from reduction. But, in the presence of such a basic 
flux material, it is probable that the iron of the ore, if it be 
reduced at a more moderate heat, and while yet unmelted, 
may afterwards melt at a heat not quite high enough to 
reduce the phosphoric acid, which then would go off" in the 
slag. 

The strong affinity which exists between alumina and phos-^ 
phoric acid justifies the belief that this material, in the flux- 
or in the ore, may be especially useful in this process of 
purification in the smelting furnace ; when used in combination* 
with a sufficiency of lime or other fluxing materials to make ai 
rather fusible basic flux, and with not too high a temperature 
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in the reducing part of the furnace. It is well known that 
alumina is an essential ingredient of all clays. 

It has lon^ been known that the phosphorus of the impure 
iron may be removed, in great measure, by the aid of oxygen 
and fluxing materials; and this fact has long been practically 
applied in the various refining processes, in which the melted 
pig metal is exposed to the oxygen of the air, or to that which is 
separated from powdered iron or manganese oxides, or derived ' 
from common nitre or nitrate of soda. The oxygen burns out 
or oxidates the phosphorus (together with the other oxidable 
ingredients — carbon, silicon, sulphur, &c.), and the phosphoric 
acid which is formed unites generally with iron or manganese 
oxides, as phosphates, in the melted cinder. This is the the- 
ory of all the various refining processes, including that called, 
puddling and the Bessemer process, which latter process, how- 
ever, because, probably, of the want of a fluid basic flux to- 
dissolve compounds of phosphoric acid, is not effectual in the 
removal of phosphorus. 

Amongst the modern processes for iron purification is the 
patent one of Henderson, originated in England, but which 
seems to have been employed in this country, at the Hamburg 
Iron Works, Hamburg, Pennsylvania. An English pamphlet, 
obtained by the writer at the Centennial Exhibition, gives 
many interesting facts in relation to it and its results. The 
refining process is, to pour the melted impure pig metal on a 
mixture of powdered fluor-spar and titanic iron ore (ilmen- 
ite), or peroxide of manganese, &c., placed on the floor of 
the ordinary puddling furnace; "the furnace door being then 
closed, the powdered mixture fuses, and the iron is allowed to 
boil for about half an hour; the rabble is then worked for 
about ten minutes, and the metal is balled up in the usual 
way. The whole time occupied by one charge, with ordinary 
grey forge pig iron, being a little under an hour." 

It is claimed, that in this time the commonest and most im- 
pure pig iron may have most of its phosphorus, sulphur, sili- 
con, and carbon removed; and that it may be brought to a 
state of purity, toughness, and ductility equal to that of the 
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^bfest Swedish Iron. In this pamphlet this claim is corrobo- 
rrated by numerous chemical analyses of the pig metal and of 
•the purified wrought iron, by Dr. Henry M. Noad, F. R. S. ; 

Mr. Edward Riley, F. C. S. ; and Mr. W. Matthiew Williams, 

F. C. S., as well as by many mechanical tests of the metal by 

Mr. David Kirkaldy. 

The chemical analysis of the s/ag' produced in this pro- 
►cess throws a little light upon the theory of the depurative 
-action of the re-agents used. (See table 19 of the pam- 
phlet.) Some of this slag, analyzed by Mr. Edward Riley, 

F. C. S., gave the following results: 

Silica 1 1. 12 

Titanic acid i ... 5.02 

Protoxide of iron S6.41 1 ^o ^ r • 

Peroxide of iron i8.2o|-58.0 per cent, of /r^«. 

Alumina i . 73 

Manganese 2.22 

Phosphoric acid 1 . 19 ■■ .47 per cent, of phoiphorus. 

Sulphur 09 

Lime 3. 51 

99-49 

The author of the process asserts that most of the phos- 
phorus goes off in the form of vapor; but it is evident that 
it mostly separates in the slag, after having formed phosphoric 
acid by union with oxygen. No doubt the manganese oxide 
aided in the oxidation of the carbon, sulphur, and phosphorus 
of the pig iron, and the fluorine of the fluor-spar may have 
combined with the silicon to produce a volatile fluoride of sil- 
icon ; for we see no statement of any fluorine in the analysis 
of the slag; but it is believed, that in the ordinary operation 
of puddling, the atmospheric oxygen, or that derived from a 
lining of powdered iron ore, &c., may remove all these, if it 
be carefully performed, more especially if materials be brought 
in contact with the boiling iron, which may readily melt into a 
sufficient basic cinder to carry off the fixed impurities, including 
phosphates which may result from the oxidation of the phos- 
phorus of the iron. That the fluor-spar may both serve to 
form the flux and iquicken the separation of the silicon and 
•phosphorus, was fully established by Carron. 
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A large quantity of iron oxides appears in this cinder, iiv 
the above statement of the analysis, equivalent to fifty-eight, 
per cent, of the whole slag. But it is probable that most of 
this was derived from the powdered ilmenite (titanic iroa 
oxide) used in the process. In the ordinary puddling slag 
the large proportion of iron oxide always present is derived 
from the pig iron. It is very probable that the mixture of the 
powdered iron ore with the fluor-spar may lessen the loss of 
metal in the puddling. According to the published state- 
ment, the loss in purifying the most common pig iron into- 
fine wrought iron, by the Henderson process, is only ten per 
cent. 

It is generally believed that, in the ordinary refining pro- 
cesses, the agent which is especially effectual in the removal 
of the phosphorus is the tri-basic silicate of iron, which forms. 
a riuid cinder or slag, and which is produced by the oxidation 
of the ingredients of the pig metal at a great expense of 
iron. There can be no doubt that this loss may be measur- 
ably prevented, and the purification facilitated, by the use of 
a *' lining" of powdered oxide of iron (iron ore), with some 
compound of lime (fluor-spar or limestone), to give oxygen 
and form a fluid basic flux to carry off the phosphoric and 
silicic acids, &c. Whether the use of similar materials, to 
furnish oxygen and the ingredients for a somewhat basic flux to 
carry off phosphoric acid, is possible in the Bessemer process, 
is well worthy of trial. Fluor-spar commends itself because of 
its ready fusibility and its power of fluxing* earthy materials 
generally, so that it possibly may dissolve, retain, and pro- 
tect from reduction the oxidated phosphatic compounds, at a 
temperature sufficient to melt iron, and thus aid in their re- 
moval. The presence of alumina in the cinder seems also to 
be beneficial in this respect. 

Not the least interesting of the iron ores analyzed, during^ 
the past year, are those described in the Appendix as Clinton 
iron ore, dyestone ore, or fossil ore, from very extensive beds 
in the mountainous region of Tennessee, near the Kentucky 
State line, in the Cumberland Gap region, which, because of 
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rtheir abundance in the vicinity of our coal beds, their general 
richness in iron (one sample giving more than fifty-six per 
• cent, of this metal, on analysis), as well as because of their 
unexpected moderate proportion of phosphorus, in this local- 
ity, promise to become of great industrial value. 

Some of the iron smelted from this Clinton ore, at the Old 
Clinton Furnace, at Cumberland Gap, the analysis of which is 
also given in the Appendix, corroborates this expectation. 

The twenty-two samples of pig iron analyzed, from five 

'Counties of the State, vary in their specific gravity from 6.163 

^o 7.435; in their per centage of iron, from 89.687 to 94.764; 

in their per centage of total carbon, from 2.800 to 4.720; in 

that of phosphorus, from 1.080 to 0.120; ia that of silicon, 

from 5.082 to 0.363, and in that of sulphur, from 0.278 to 

-<xoii. This includes samples of hot-blast stone-coal iron, as 

-well as cold-blast charcoal iron. From these and the analyses 

jpreviously made, it is evident that iron of almost any desir- 

»able quality can be manufactured in our State from her natural 

products, which are unusually abundant, and await only the 

judicious application of capital, skill, and labor to give to her 

great prominence as a manufacturing State. 

An interesting discovery of a phosphatic layer in the blue lime- 
-stone (Lower Silurian) is recorded under the head of Fayette 
-county; and some suggestions as to the use of the Bittern 
water of our salt works, and other means in rendering more 
available for fertilizers the beds of marls of our State, will be 
found under the heads of Clay and Grayson counties. 

Another interesting fact reported is the existence of barium 
and strontium chlorides in the brines of Clay and Meade coun- 
ties. 

BATH COUNTY. 

Limonite iron ores, labeled as follows : 

No. 1652 — Limonite, yr^;» Slate Furnace ore banks, '' Howard^ s 
Hill;'' Upper Silurian formation. Collected by P. N. Moore, 
In porous, or fine cellular, irregular, thin laminae; oolitic in 

•parts; of a dark-brown color, with ochreous incrusting mate- 

irial. 
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-A^O- 1653 — LiMONiTE, from Slate Furnace ore bank. Upper 

^ex^rt of the bed. Collected by P. N, Moore. 

IVI ostly of a yellowish-brown color, and somewhat friable, 

'^it:h^ some darker-brown and denser irregular laminae. The 

'^^<:>le presenting a fine-grained oolitic appearance, from the 

P'"^ ^ ^nce of small spherical cavities, more or less incrusted 

^'tlrm. whitish and yellowish material. 

^c:>— 1654 — LiMONiTE Ore at the Chalybeate Springs, Pilot 
'nob. Collected by P. N. Moore. 
thin irregular laminae, of a dark reddish-brown color, 
some bright red and yellowish ochreous material. 

Nc=^ ^ 1655 — LiMONiTE {with carbonate^, said to be eighteen to 
^enty feet thick, from near Owingsville, on the road to 
^^ate Creek. Collected by P. N. Moore. 
f a fine oolitic structure. Colors varying from yellowish 
-^^^ ^'^^^ reddish-brown to greyish-brown, with greenish-grey infil- 
^^^^-^t ion in some parts. 

^ ^^^ - 1656 — LiMONiTE, frotn ''Old Coaling Bank'' head of Clear 
^Hreek; in Sub-carboniferous limestone. Average sample col- 
^^cted by P. N. Moore. 

^Principally of a dark reddish-brown color, with some little 
'^^ lighter color. 

^c>. 1657 — LiMONiTE, from the ''Richardson Bank,'' Clear 
Creek; in Sub-carboniferous limestone. Average sample col- 
lected by P. N. Moore. 

A dense ore, generally of a dark brown color, with a small 
pJ^oportion of greyish. 

^o. 1658 — LiMONiTE, yr^w the "Pergam Bank," Clear Creek; 
in Sub-carboniferous limestone. Average sample collected by 
P. N. Moore. 

A dense ore, generally of a dark brown color, with some 
kittle ochreous. 
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COMPOSITION OF THESE BATH COUNTY LIMONITE ORES, DRIED AT 

2I2'» F. 



No. 1652 



No. 1653 



No. 1654 



No. 1655 



No. 1656 



No. 1657 



No. 165S- 



Iroii peroxide . 
Iron carbonate. 
Alumina . . . 
Manganese peroxid( 
Lime carbonate 
Magnesia . 
Phosphoric acid 
Sulphuric aqid . 
Combined water 
Silicious residue 

Total .... 



70.060 



69.728 



47.321 



4.540 

not est. 

.040 

.021 

1.620 
•031 



300 
530 



8.642 

not est. 

.170 

.045 

1. 154 

•i.U 

i2.6;o 

7 930 



5418 

not est. 

.690 

.079 

.161 

•376 

12.0-0 

33-330 



39.068 
11.479 

8.346 
not est. 
18.710 

6.159 
.868 
.185 

7.835 

7.350 



59.621 

12.370 

not est. 

.500 

.144 

.709 

a trace. 

10.400 

15.830 



66.329 



65.310 



12.532 

not est. 

a trace. 

•>73 

.709 

a trace. 

9.580 

9.720 



11.947 

not est. 
.730 
.140 

.82s 

a trace. 

II. 00a 

9.580 



Iron, per cent 

Phosphorus, per cent. 
Sulphur, per cent. . . 
Silica, per cent. . . . 



100. 142 



49.042 

0.707 

.012 

11.530 



100.453 



48.809 
.504 

•053 
7.760 



99.425 



99.574 



99.043 



99.532 



33- '25 
.070 
.150 

27.600 



30.734 

.379 

.074 

7.560 



41.735 

.309 

a trace. 

13.960 



46.440 

•309 

a trace. 

9.060 



44.570- 

.360 

a trace. 

9.58a 



Specific gravity 



3 -470 



3.405 



not est. 



not est. 



not est. 



not est. 



not est.. 



All of these ores are sujfificiently rich for profitable smelting. 
Nos. 1652, 1653, ^^^^ ^657 are more than usually rich in iron. 
The first two contain more phosphorus than is desirable, but 
much of this may be removed in the slag, if there be much 
alumina present ; moreover, it would not be seriously objec- 
tionable in ordinary castings. No. 1655, containing quite 
large proportions of lime and magnesia, might profitably be 
mixed with more silicious and richer ores for smelting. Sul 
phur is not superabundant, except in No. 1654. 

PIG IRON FROM BATH COUNTY. 

No. 1659 — L.\bi:led '*iV(?. i Cold-blast Charcoal Iron; Batk 

Furnace, Collected by P, Al. Moored 

A dark-colored, moderately coarse-grained iron. Yields 
readily to the file; flattens considerably under the hammer. 

No. 1660 — ''Pig Iron from Old Slate Furnace'^ Collected by 
P. N, Moore. 
Finer-grained, harder, and less tough than the preceding, but 

yields to the file and extends somewhat under the hammer. 
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No. 1 66 1 — Labeled ''No. i Cold-blast Charcoal Car-wheel 
Iron,' from Cottage Furnace, Sent by G, S. Moore dr* Co.^ 
of Louisville. 

Moderately coarse-grained; somewhat dark grey. Yields 
with difficulty to the file ; extends somewhat under the ham- 
mer. 

No. 1662 — '^No, 2 Cold-blast Charcoal Pig Iron^' from Bath 

Furnace. Collected by P, N. Moore. 

A moderately fine-grained grey iron. Yields to the file; 
extends considerably under the hammer. 

No. 1663 — ''No. 3 Cold-blast Charcoal Pig Iron,'* from Bath 

Furnace. Collected by P. N. Moore. 

Finer-grained than the preceding. Yields to the file; ex- 
tends rather more under the hammer than the preceding. 

No. 1664 — "No, 4 Cold-blast Charcoal Pig Iron, from Bath 

Fur?iace. Collected by P. N. Moore.'' 

Finer-grained than the preceding. Quite fine-grained, and 
dark grey. Yields to the file ; extends somewhat under the 
hammer. 

COMPOSITION OF THESE BATH COUNTY PIG IRONS. 





N«. 1659. 


No. 1660. 


No. 1661. 


No. 1662. 


No. 1663. 


No. 1664. 


Iron 

Graphite ... 
Combined carbon . . 
Silicon ...... 

Slag 

Calcium 

Phosphorus .... 
Sulphur 


92.631 

3.840 

.710 

1.520 

.100 

.090 

.363 
.278 


92.056 
3.640 

.310 
1.760 

.100 

.116 
1.080 

.218 


93.106 

3.860 

.590 

.914 

.160 

not est. 

-527 
.011 


91.924 
3-440 
1.060 

I-319 

.260 

not est. 

.220 

.107 


93-472 

3.100 

1. 510 

.652 

.160 

not est. 

.290 

.121 


93.004. 
2.700 
1. 410 
1.007 

.260' 

not est. 
.262 
.I75t 


Total 


99.532 


99.280 


99.168 


98.330 


99.305 


98.81s 


Total carbon .... 


4 -550 


3.950 
7.067 


4.450 


4.500 


4.610 


4.iiOi 


Specific gravity . . 


7.070 


7.142 


7.017 


7.092 


7.16a 
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The pig iron of the Bath Furnace has a well deserved rep- 
utation for yielding iron of great tenacity, and hence is pre- 
ferred for railroad axles. Its small proportion of phosphorus* 
does not seem to injure it in this respect. It, as well as the 
other specimens from Bath county, contains more than the 
usual proportion of carbon. The iron of the Old Slate Fur- 
nace, prepared from the phosphatic ores of the Upper Silu- 
irian Group, contains more phosphorjis than is desirable in the 
manufacture of tough bar iron or steel. This impurity does 
not prevent it from being available in almost all ordinary cast- 
ings. 

BARREN COUNTY. 

!No. 1665 — ''Marly Deposit in Proctor's Cave. In the cavernous 
Sub-carboniferous limestone. Barren county ^ Said to be good 
for polishing metals. 

The dried lumps are very fine-grained, and are light-grey, 
Clearly white. Adhere to the tongue. 

COMPOSITION, DRIED AT 2120 F. 



*l.ime carbonate • 

Magnesia carbonate 

JAlumina and iron and manganese oxides, and phosphoric acid 

"Water, alkalies, and loss 

rSilica and insoluble silicates 

Total 



66.160 

14.083 

5.800 

5.097 
8.860 



100.000 



If in sufficient quantity, it might not only be useful for pol- 
ishing the soft metals, but might be used as a fertilizer, or, 
-very probably, it would make a hydraulic cement, if properly 
calcined. 

No. 1666 — *' Nitre Earth. From Grand Avenue Cave, three 
miles- northwest of Glasgow function. Barren county. Col-- 
lee ted by Prof N. S. Shaler.'' 
A light cinnamon-colored earth, containing excrements of 

tats, &c., &c. 

♦It is believed by the writer that, in consequence of the difficulties attending the esti- 
«iation of the phosphorus in iron, this ingredient has been often under-estimated bj 
chemists, and, consequently, its evil influence has been over-estimated. 
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Qualitatively examined, it was found to contain ammonia 
-salt, or some nitrogenous matter which yields this alkali 
«nder the action of lime; also much lime sulphate. 

Quantitative analysis showed, however, that it only con- 
tained of nitric acid 0.0025 per cent.; of potash, .0129 per 
•cent. ; of soda, .0024; so that it would not prove valuable as a 
source of nitre, although, if in sufficient quantity, it might be 
iisefiil as a fertilizer. 

BELL COUNTY.- 
COALS OF BELL COUNTY. 

No. 1667 — ''Coaly from Abraham Locks coal bank^ Straight 
Creek, Bell county. Collected by A. R. CrdndallJ* 

A somewhat soft, pure-looking splint coal. Very little 
fibrous coal and no pyrites apparent. Some ferruginous 
«tain in the seams. 

No. 1668 — ''Cannel Coed, from Col. John G. Eves land^ Fork 
Ridge, near Stony Creek. Fourteen inches thick. Taken 
from the bed of Mountain Creek. It is probably better be- 
yond the opening'^ 

Tough; fracture somewhat conchoidal; lustre satiny. No 
appearance of pyrites. Some ferruginous stain on the sur- 
face. 

No. 1669 — ''Hignite Coal^ from Hignite Branch of Yellow 

Creek. Upper bed. Collected by A. R. Crandall.** 

A splint coal, with very little fibrous coal or granular pyrites 
^between the laminae. 

No. 1670 — ^'Coal, from the same locality as the last sample. 
Middle bed. Collected by A. R. Crandall.*' 

Does not differ much in appearance from the preceding. 

No. 1 67 1 — ** Coal, from the same locality. Lower bed. Col^ 
lected by A. R. CrandalU^ 

203 



24 CHEMICAL REPORT. 

No. 1672 — ^' Coal, from Little Clear Creek. In the shales above 
the Conglomerate. Bed two feet thick; fifteen feet above the 
creek. Collected by A. R. Crandall.** 
A semi-canp il or splint coal. Very little fibrous coal and 

no apparent yrites between the laminae. Lumps slightly 

soiled with r ad. 

No. 1673— Coal, from Little Clear Creek, &c.y &c. Bed two- 
feet thii \ in the bed of the creek. Collected by A. R. Cran- 
dair 

Res' mbles the last. Some little ferruginous stain on exte- 
rior F rfaccs. 

J 1674 — ''Coal, from Fork Ridge, on Stony Creek. A four- 
feet bed, above the cannel coal. Collected by A. R. Crandall'^ 
A pitch-black, pure-looking coal. Has very little fibrous- 
coal and no apparent pyrites. 

No. 1675 — '' Coal, from James Bamett's bank, six' miles north 
' of Cumberland Gap, on a branch of Clear Fork, which runs^ 
into Big Yellow Creek. Bed forty inches thick, with na 
shale parting. Average sample collected by /no. H. Talbutt. 
( Three other beds in the same hill; one ielow, eighteen inches^ 
thick', ^two above — one eighteen inches^ the other, on the top^ 
about three to four feet thick.y 

A pure, glossy, pitch-black coal. Has very little fibrous- 
coal or pyrites. 

No, 1676 — '' Coal, from the same locality as the last. A sample 
from such as is sent to market** Collected by John H. TcU^ 
butt:* 

Resembles the preceding. 
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These coals are all good, and some of them would rank 
amongst the very best, and might be made available in the 
smelting of iron ores without the preliminary process of cok- 
ing, like the so-called ** Block coal*' of Indiana, which they 
resemble. The proportion of sulphur, it will be seen, is gen- 
erally sufficiently low, but varies in the different samples from 
0.42 per cent, in No. 1671, up to 2.672, in No. 1674. It must 
be remembered that these proportions given in the table rep- 
resent the total sulphur of the coals, in whatever form it may 
exist in them, and that, in the practical use of the coal for 
smelting or manufacturing purposes, a considerable proportion 
of this total sulphur is removed in the preliminary heating in 
the upper part of the furnace, or in the coking of the coals, 
or is in such a state of combination in them as to be harmless. 

As shown in volume I, new series, of these reports (lower 
page 287), some of this sulphur is in the free or uncbmbined 
condition, especially in the fibrous coal, or mineral charcoal, 
which is found between the laminae. When in this state 
this injurious element is quite easily removable. Indeed, it 
is continually undergoing oxidation, when the coal is exposed 
to the air,, even at the ordinary temperature, forming, with, 
the atmospheric oxygen and moisture, sulphurous acid, which, 
being gaseous, is constantly escaping, causing the well-known' 
sulphurous odor of the coal mine or coal heap, and enabling^ 
us to understand how it is that coals gradually become less- 
sulphurous on exposure to the air. When the coals are heat- 
ed the rate of the evaporation and oxidation of the sulphur 
is rapidly increased, so that at 300® F. or below it takes fire. 
Hence, none of the free sulphur of the coals used in the 
smelting of iron ever gets much below the top of the furnace, 
where it can do no harm, and all of it is burnt out even before 
the heat is sufficiently great to coke the coal. Possibly muclv 
of it escapes in the process of heating the coals to 212® F.,. 
with a view to ascertain the proportion of hygroscopic moist- 
ure, thus increasing the apparent quantity of that ingredient 
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— a supposition which will be made subject of further investi- 
gation.* 

Some of the sulphur of coals exists in combination with iron^. 
as sulphide or bi-sulphide. When it is in the form of bi-sul- 
phide, one half of the sulphur of the compound is always, 
burnt out in the process of coking, or in the upper part of 
the smelting furnace. 

It will be seen, therefore, that while a portion of the sul- 
phur of coals may, in the ordinary process of analysis, cause- 
an error of excess in the estimation of the hygroscopic moist- 
ure, another portion increases the quantity of so-called vola- 
tile and combustible matters. Still another portion may, on< 
incineration of the coke, be miscounted as fixed carbon. 

That portion of the sulphur of coals which is not removed' 
by the process of coking or preliminary heating is either in. 
combination with iron, as iron proto-sulphide, which may injure- 
the quality of the metal smelted with it, or it is most proba- 
bly in combination with calcium, magnesium, or the alkaline 
metals, in which form it probably exerts little or no injurious^ 
action. Hence, as practical experience has measurably dem- 
onstrated, a coal may show a pretty large proportion of totaL 
sulphur in its chemical analysis, and yet answer for the smelt- 
ing or working of iron when properly managed. 

Even the iron proto-sulphide, which is the most injurious- 
of all the forms of sulphur in coals or coke, may be easily 
removed, because it speedily oxidates into iron proto-sulphate 
when exposed to a moist atmosphere; and this salt, being^^ 
quite soluble in water, is readily to be washed out. 

It is interesting again to notice in this series of coals the 
pretty constant relation between the specific gravity and the 
ash per centage, as follows : 

* As stated by Berzelius, all the sulphur may be burnt out of gunpowder at the heat of 
boiling water without exploding the powder. Examined in the dark, a faint flame ap- 
pears above it, in this experiment. 
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Number. 


Ash per cent- 


Specific grav- 


Number. 


Ash per cent- 


Specific grav- 




age. 


ity. 




age. 


ity. 


1667 


2.70 


1.276 


i668* 


7.60 


1.262 


167 1 


2.36 


1.277 


1674 


9.36 


1.344 


1675 


3.30 


1.282 


1669 


10.50 


1.346 


1670 


3-30 


1.290 


1672 


13 00 


1.360 


1673 


6.80 


1.325 









^A cannelcoal. 

Bell county, undoubtedly, is endowed with great wealth of 
coal of every good quality, as well as of iron ores, &c. ; which 
only await development. 

SOILS AND SUBSOILS OF BELL COUNTY. 

No. 1677 — ''Vt7'gtn Soil, John Turners land, in the valley of 
Big Yellow Creek, three and a half miles west of Cumberland 
Gap, Bell county crawfish land; subject to overflow in high 
-water. Timber : some trees five feet in diameter ; burr-oak^ 
beech, sweet gum, maples, poplar, sycamore, &c., &c. On the 
coal measures. Collected by fohn H. Talbutt'' 

Soil a light buff-grey color when dry ; cloddy ; clods mot- 
tled with light-ferruginous. 

No. 1678 — *^'Old Field Soil, sixty years in cultivation, mostly 
in com ; fohn Turner s land. Same locality as virgin soil. 
Sample taken to the depth of thirteen inches. Field lies at the 
base of Fork Ridge of Canada Mountain, between Bennett's 
Fork and Stony Fork. An ancient mound exists on the same 
land, which is said to have had the remains of ancient earth- 
works on it. Many flint implements found 07t it. Collected 
by f. H. Talbutt'' Substratum of rounded sandstone boul- 
ders and pebbles ; on coed measures. 

Soil of a light umber color. 

No. 1679 — ''Subsoil of the preceding, (Sfc. Collected by f. H. 
Talbutt:' 
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No. 1680 — *• Virgin Soil to depth of three inches. Woods. B. 
F. Turner s land, three miles west of Cumberland Gap, on the 
foot-hills of Big Yellow Creek, Slope to the south. Timber: 
oak, beech, poplar, with underbrush. Coal measures. Col- 
lected byfohn H. Talbutt:' 

IJo. 1 68 1 — *' Subsoil to the preceding. Collected by J. H. Tal- 
buttr 

Subsoil of a buff color. 

J^o. 1682 — "^^ Soil from a field which has been cleared ten years. 

Has been six years in com and four in pasture. Average 

yield thirty bushels of com. Surface soil. The land slopes 

gently to the south. Woodland above it and to the north. 

Coal measures. Collected by fohn H. Talbutt'^ 

Soil of a light buff-umber color. 

^o. 1683 — ''Subsoil of the preceding. Collected by f. H. Tal- 
butt:' 

Subsoil of a light buff-grey color. 

Ho. 1684 — ''Virgin Surface Soil, from the narrow plateau on 
the highest point of Brison Mountain, a fork of Mingo Ridge, 
near the line of Bell county. Eleven miles south-southeast of 
Cumberland Gap. Sample taken to the depth of nine inches. 
Underlying rock sandstone. Has on it a fair growth of cftest- 
nut, oak, sugar-tree, poplar, hickory, &c., &c. Collected by 
fohn H. Talbutt:' 

Soil of a dark grey-brown or umber color when dry ; nearly 
black when wet. 

T^o. 1685 — ''Subsoil of the preceding. Collected by fohn H. 
Talbutt:' 

Subsoil of a lighter color and more sandy than the surface 
soil. 
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No. 1686 — ** Vigin Soil, from tJie foot-hills of Mingo Mountain^ 
Big Yellow Creek Valley, La7id of William T. Moss. Slope 
to the north. Timber: black oak^ dogwood, maple, c/iestnut^ 
&c,, &c. Sampled to the depth of ten inches by fohn H. 
Talbutt:' 
Soil of a dirty grey-bufif color. 

No. 1687 — '' Soil from an old field fifty years in cultivation — 
thirty five in com without change, seven years thereafter in 
clover and grass, and then two years in corn; now in wheat. 
Average yield: of corn, forty bushels ; of wheat, ten bushels. 
Timber was black walnut, burr-oak, poplar, gum, maple, 
sycamore, &c. Land of William T, Moss. In Big Creek 
Valley, near the head of Big Yellow Creek, Carboniferous 
formation. Top soil seventeen inches deep. Collected by fohn 
H, Talbutt:' 
Soil of a light, grey-umber color. 

No. 1688 — '' Subsoil to the preceding ; taken eighteen inches below 
the surface. Collected by fohn H, Talbutt.'' 
Subsoil lighter colored than the surface soil preceding. 

No. 1689 — '' Soil from an old field in cultivation seventy years. 
Farm of Henry Lane. Foot-hills of Mingo Mountains, Big 
Yellow Creek Valley, three and a half miles from Cumberlccnd 
Gap, Cultivated for the last ten years in corn and wheat' 
alternately ; previous to which in com for twenty five years ; 
now in wheat. Originally covered with a dense forest of black- 
walnut, burr-oak, beech, poplar, sycamore, and gum. Yield 
of corn, thirty to forty five bushels ; of wheat, fifteen bushels. 
Value of the land, fifty dollars per acre. On the carbonif- 
erous formation. Sampled to the depth of fifteen inches, by 
fohn H, Talbutt'' 
Soil of a yellowish-grey, light umber color. 

No. 1690 — ''Subsoil of the preceding. Collected by fohn H. Tal- 

butt:' 

Subsoil of a lighter and more yellowish color than the sur- 
face soil preceding. 
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No. 1 69 1 — ''Soil to the depth of nine inches from an old field 
now in corn, on fohn Colson's land, foot of Cumberland 
Range, 7iear Cumberland Gap. Slope to the west. On coal 
measures. Collected by f. H. Talbutt.'' 
Dried soil of a light, brownish-umber color. Contains many 

small fragments of decaying vegetable roots, &g., and some 

small rounded quartz pebbles, and fragments of ferruginous 

sandstone. 

No. 1692 — '' Subsoil of the preceding,'* &c., &c. 

Of an orange-grey-buff color. Much lighter colored and'" 
more cloddy and adhesive than the preceding, and contain- 
ing fewer pebbles. The silicious residue of both of these, after 
digestion in acids, contained a considerable quantity of small - 
rounded, clear quartz grains. 

No. 1693 — Surface Soil to five inches in depth, from a field ten 
years in cultivation; now in com, of which it yields about"' 
twenty bushels, f. C. Colsons land, one mile west of Cumber- 
land Gap ; foot-hills of Dark Ridge. Slope to the southeast. 
Carboniferous formation. Collected by fohn H. Talbutt.'' 
Soil of a dirty buff-grey color. The coarse sieve removed! 

from it some small fragments of ferruginous sandstone. The 

silicious residue all passed through fine bolting-cloth, except a. 

very few small clear quartz grains. 

No. 1694 — ''Subsoil of the p>^eceding. Collected by fohn H. Tal- 

butt:' 

Resembles subsoil No. 1692, but is a little lighter colored! 
and more cloddy. Contains no silicious sand. 

No. 1695 — ''Top Soil to depth of nine inches, from an old field 
fifty years in cultivation. For the last twenty five years in 
com, wheat, oats, and clover; two thirds of time in com. Av- - 
erage yield of which, thirty bushels per acre. Does not pro- 
duce good wheat or oats. f. C. Colsons land. North side of 
Big Yellow Creek Valley, near the foot-hills of Log Maun- 
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32 CHEMICAL REPORT. 

tain, three miles northwest of Cumberland Gap. Carbanifer-' 
aus formation. Collected by John H. Tatbutt^ 
Soil resembles No. 1693. 

'No. 1696 — *' Subsoil of the preceding, taken one foot below the 

surface. By John H. Talbutt'' 

Subsoil of a reddish-brown, grey-buff color. Contains very 

few grains of fine quartz sand. 
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As might have been expected, considerable local differences 
;are exhibited by the chemical analyses of these mountain 
-soils, caused, probably, in most cases, by the action of the 
drainage ; as may be seen by comparing the relative propor- 
tions of the potash, phosphoric acid, the organic and volatile, 
matters, lime, magnesia, and alumina, &c., &c., with the silex 
and insoluble silicates, as well as by the relative quantities 
of alkalies in the insoluble silicates. 

Thus the soils of the valley, or those subject to overflow, 
as for example, Nos. 1687-8-9-90, as well as 1693-4-5-6, 
located in the valley, are richer than those on the mountain 
slopes. A remarkable difference in the proportions of phos- 
phoric acid can be observed in soils Nos. 1677 and 1678, 
which may possibly have been caused by the residence on the 
latter of the prehistoric people who built and occupied the 
ancient earth-works located there.* The subsoil No. 1679, 
underlying the latter, is by no means as rich as the surface 
•soil, based as it is on a substratum of rounded sandstone boul- 
•ders and pebbles, and no doubt offering quite a free drainage 
•to the waters from above, which tend to wash away the soluble 
ingredients. 

The soil from the plateau, at the summit of Brison Moun- 
-tain. No. 1684, ^s much richer than might have been expected. 
Its large proportions of organic and volatile matters, as well 
as of alkalies in the insoluble silicates, indicate the influence 
of the primeval forest growth, with which it is yet covered, in 
retaining the elements of fertility on the surface. The unu- 
•sually large proportion of silicates, rich in alkalies, in the rock 
material from whence the soil was derived, may have been 
another cause. 

BOONE COUNTY. 

No. 1697 — '*C"LAY, from three miles west of Burlington, Sent 

by W. W. Waltonr 

Presents thin stratified layers of various tints of light- 
brownish-grey and light dove color. Burns hard, and of a 

* A similar increase in the proportion of phosphates on and near the site of these pre- 
iiistoric earth-works was observed in Fayette county, on the farm of the writer. 
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handsome light brick color. Melts at a high temperature; 
hence, is not a fire-clay. 

COMPOSITION. DRIED AT 2I2« F. 



Alumina, with iron and manganese oxides and phosphoric acid. 

Silica .... 

Lime 

Magnesia 

Potash 

Soda . . 

Combined water and loss 



Total , 



48.360 
3.057 
.367 
4.664 
1.706- 
8.786 



While its large proportions of alkalies and of lime, as well 
as of iron oxide, prevent it from withstanding the melting^ 
influence of a high heat, it may yet be quite available for so- 
called /erra cotta articles. It is probable, also, that, if found 
in sufficient quantity, it may be quite useful in the improve- 
ment of worn-out sandy soils in its vicinity. 

BOVD COUNTY. 

No. 1698 — **Grey Limestone Ore, from J, P. Jones' drifty 

near Ashland, Collected by P. N, Moore.'' 

Interior portion — Grey clay iron-stone, made up of fine 
light-brownish granules, embedded in a whitish material. Ex- 
terior portion — Generally dark reddish-brown, with some little 
lighter ferruginous and ochreous, the whole exhibiting a fine 
granular or oolitic structure, and showing the same whitish 
material observed in the grey interior portion. 

The analyses of the interior and exterior portions were 
made separately, with a view to the study of the changes 
which occur when clay iron-stone is changed into limonite. 

Similar comparative analyses are recorded under Carter 
county. 
No. 1699 — **Yellow Kidney Ore. Point of hill. Catletts- 

burg, Boyd county. Collected by A. R. Crandall. A cabinet 

specimen." 

A kidney of fine-grained iron carbonate, invested with thin 

layers of reddish and yellowish-brown and brownish-yellow 

limonite. 

Interior and exterior portions separately analyzed. 
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COMPOSITION OF THESE ORES, DRIED AT 2i2« F. 



Z7 



No. 1698. 



Interior. Exterior, 



No. 1699. 



Interior. 



Exterior. 



Iron carbonate . • . 
Iron peroxide .... 

Alumina 

Manganese carbonate 
^langanese oxide . . 
Lime carbonate . . . 

Magnesia 

Phosphoric acid . . • 
Sulphuric acid . • . 
Combined water. . . 
Silicious residue. . . 



62.002 

none. 

2.900 

•553 



6.880 

♦2.243 

.149 

.302 



Total 



22.660 



65.395 
3.4841 

not est. 

8.580 

1.938 

.441 

.336 

9-3*6 

10.480 



69.912 
none. 

6.128 

not est. 

8.280 

*3-3'4 

.686 

.147 
8.930 



none. 

61.142 

7.964 

not est. 

3-530 

.424 

.414 

.199 

12.600 

14. 180- 



97.689 



97.397 



100.45:^ 



Per centage of iron . . . , 
Per centage of phosphorus 
Per centage of sulphur. . . 
Per centage of silica . . . . 



29.932 
.065 
.121 

16.360 



45-776 
.192 

.134 
9.360 



33. 75» 
.299 

.059 
7.460 



42.799 
.181 
.080 

11.860 



• Carbonate. 



Taking for a basis of comparison the relative quantities of 
iron in the two portions, which are nearly in the proportions of 
one in the interior part to one and a half in the exterior in 
No. 1698, and somewhat less in No. 1699 (or as i: 1.27), we 
find that in the former there has been a notable increase of 
phosphorus, a slight increase of lime, a great diminution in- 
the proportion of silica, and slight diminutions in the propor- 
tions of sulphur, magnesia, and alumina; in specimen 1699, 
a decrease in the phosphorus, and an increase in the sulphur, 
silica^ and alumina. The lime and magnesia are also greatly 
diminished. So that there seems to be no regular law in 
relation to the changes which occur; which may be effected 
by very varying conditions of chemical action and infiltration. 

PIG IRONS FROM BOYD COUNTY. 

No. 1700 — ''Pig Iron. Hot-blast, Mill iron, from Bellfonte 

Furnace. Collected by P. N. Moored 

A fine-grained, dark-grey iron. Yields readily to the file^. 
Extends quite considerably under the hammer. 
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No. 1 70 1 — ^^ Hot-blast, Silver-grey Iron, Bellfonte Furnace. 

Collected by P. N. Moored 

Coarser grained than the preceding ; somewhat harder and 
more brittle. Of a light silver-grey color. 

COMPOSITION OF THESE PIG IRONS. 



No. 1700. 



No. 1701. 



"Specific gravity . 

Iron 

•Graphite . . . 
'Combined carbon 

Silicon 

tSlag ...... 

Phosphorus . . . 

^Sulphur 

Other ingredients 

Total 

Total carbon . . 



6.921 



6.163 



92 . 962 

2.100 

1. 310 

2.52s 

.220 

.568 

not est. 



89.902 

2.900 

.070 

5.082 

.280 

.417 

.114 

not est. 



99-799 



98.765 



3.410 



2.970 



The principal difference in the composition of these two 
•samples is in the much larger proportion of silicon and some- 
what smaller amount of iron in No. 1701. 

BREATHITT COUNTY. 
COALS FROM BREATHITT COUNTY. 

No. 1702 — ^' Coaly from Roberts' bank, on Troublesome Creek. 

Upper seam. The so-called bituminous coal. Collected by P. 

N. Moorer 

A splint coal, splitting into very thin laminae, with fibrous 
<:oal between, but with no appearance of pyrites. The sam- 
ple has a weathered and tarnished appearance, showing ferru- 
ginous and earthy stains. Hence, the ash per centage found 
is greater than that of the clean coal of the interior of the 
bed. 

No. 1703 — ^' Coal, from Roberts' bank. Troublesome Creek. Sam^ 

pie from the lower part of the bed, called cannel coal. Aver-- 

aged by P. N. Moore'' 
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A pure-looking coal, with but little fibrous coal and no ap- 
parent pyrites. Sample somewhat mixed in character. Some 
pieces of cannel coal; others splint coal; others apparently 
shaly. 

No. 1704 — ''Coal, from the same bank. Sample from the mid-- 
die part of t/ie seam. Called bituminous.^ Collected by P. N. 
Moored 

Rather a dull-looking coal. Apparently pretty pure, having 
hut little apparent fibrous coal or pyrites between its laminae. 
Exterior of some of the lumps covered with ferruginous in- 
crustation. 

No. 1705 — ''Cannel Coal. Haddock's bed. North Fork of 

Kentucky river, above the mouth of Troublesome Creek. Col-- 

lected by P, N. Moore.'' 

A very tough coal. Sample somewhat tarnished by weath- 
■ering, &c., showing ferruginous and clayey incrustation on 
parts of the surfaces, which may probably make the aSh per 
•centage. found greater than that of the bed. It has but little 
fibrous coal, but some evident pyrites. 

See volume I, page 354, old series, &c., for other analyses 
of this coal. 

No. 1706 — "Cannel Coal. G. W. fohnsorCs. Nichols Fork 
of Frozen Creek. Sample from near the outcrop. Collected by 
P. N. Moore:' 

A dull-black coal, very difficult of fracture. Has some lit- 
tle appearance of bright pyrites, and some ferruginous incrus- 
tation. No fibrous coal. Some of the seams beautifully 
polished. 

No. 1707 — "Cannel Coal. G. W. fohnson's. Same locality as 
the preceding. From another outcrop. Sample from hand 
specimen only." 
Similar in appearance to the preceding. 

No. 1708 — Coaly from Frozen Creek , a quarter of a mile above 
Wm. Day's. Collected by P. N. Moore." 
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A pure-looking splint coal. Has very little fibrous coal and 
some little fine granular pyrites between the laminae ; is easily 
fractured. 

No. 1709 — ''Cannel Coal. Quicksand Creek. Alfred Littles^ 

drift. Collected by John R. Procter'^ 

Contains some small bright scales of pyrites. Some por- 
tions give an imperfect bird-eye fracture ; others show an im- 
perfect fibrous structure, somewhat like that of lignite. Coal 
generally tough. 

No. 1 7 10 — ''Coaly from Jackson Wells' bank. Near the mouth 
of Troublesome Creek. Sample from the outcrops where the 
coal is dirty y and hence will give somewhat more than the aver- 
age ash per centage. Collected by P. N. Moore.'' 
A splint coal, with thin partings of fibrous coal containing 

fine granular pyrites. 

No. 171 1 — ''Cannel Coaly from George s Creek. Collected by P^ 

N. Moore." 

A pure-looking coal. Has some ferruginous stain on the 
exterior surfaces, but no apparent pyrites. 

No. 1 71 2 — ''Coaly from Simon Holland's bank. Collected by 

P. N. Moore." 

A pure-looking, splint coal, with not much fibrous coal be- 
tween the laminae, and no apparent pyrites. Easily fractured. 

No. 1 713 — "Coaly from Wolf Creek bank. Collected by J. R. 

Procter and P. N. Moore. Sample from coal long weath-- 

ered." 

A pure-looking, soft splint coal, in thin laminae, which have 
quite a glossy cross fracture. Very little fibrous coal or fine 
granular pyrites between the laminae. 

No. 1 7 14 — "Coaly from William Spencers mine. North Fork 

of Kentucky river. Collected by P. N. Moore.'* 

A bright, pure-looking coal, showing very little fibrous coal 

or granular pyrites. 
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CHEMICAL REPORT. 



These coals are, generally, superior in quality to the aver- 
age. Some few of them contain an inordinate proportion of 
ash ; but this will not prevent them from being quite valuable* 
as fuel. The per centage of sulphur in them is generally low. 
Some, however, exceed somewhat in this respect, especially 
No. 1 71 2, which contains much more than is indicated by its- 
external appearance, amounting to about three fourths of the 
weight of the ash — a fact which shows that much of it is in a. 
free state, or in organic combination in the coal. 

The usual relationship of specific gravity to ash per centage- 
is shown in these coals, as follows : 



Number. 


'Ash per cent- 


Specific grav- 


Number. 


Ash per cent- 


Specific grav- 




age. 


ity. 




age. 


ity. 


1713 


4.00 


1.290 


I704t 


7.46 


1.290 


1712 


4.30 


1.290 


17II* 


II. 14 


1.280 


1714 


4.50 


1.297 


1709* 


11.44 


1.398 


1707* 


4.70 


1. 180 


1702 


15.50 


1.405 
1.398 


1703 
1708 


6.24 


1.280 


1710 


16.76 


7.18 


1.300 


I706« 


21.40 


1.360 


I705* 


7.30 


1.265 









* A cannel coal. f Fartly cannel. 

The cannel coals are well known to be less dense than the* 
splint and bituminous, and hence show a discrepancy in the 
comparison instituted. They contain a much larger quantity 
of hydrogen also, as exhibited in their large proportion of 
volatile combustible matters, as shown in the above table. 

CARTER COUNTY. 

No. 1 71 5 — '* Block Ore. Joe Harris'. Jordan Branch of Ty-^ 

ger(s Creek. Collected by A. R. Crandall'' A cabinet sped- 

vtefi. 

A kidney of dark-grey, fine granular iron carbonate, in- 
vested with concentric layers of limonite ore (hydrated per- 
oxide) of various tints, from dark-brown to brownish yellow. 

The interior and exterior parts were submitted to analysis. 

separately, as were Nos. 1698 and 1699 (which see), for the- 

purpose of stydying the causes of the change from carbonate* 

to limonite. 
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Interior. 



Exterior. 



Iron carbonate • . 

Iron peroxide 

Alumina and manganese oxide 

Lime carbonate 

Magnesia carbonate 

Magnesia • • . 

Phosphoric acid 

Sulphuric acid 

Water and loss 

Silicious residue ..•••.. 



33.189 

5.616 

27.105 

12.180 

1.095 



42.54S- 

22.984 

5.180. 



2.060 
a trace. 

4.375 
14.380 



.119^. 

2.218. 

a trace* 

7.671, 

19.28a 



ToUl 



100.000 



100. ooo- 



Per centage of iron . . 
Per centage of phosphorus . 
Per centage of sulphur . . . 
Per centage of silica . . . . 



19.953 

.899 

a trace. 

14.300 



29.91 



a ti-ace. 
19.280- 



The relative proportion of iron is notably increased in the- 
limonite; the water, phosphoric acid, and silica are also in- 
creased; while the lime, magnesia, 'and alumina are diminish- 
ed: indicating, like the previous analyses above referred to^ 
•no regular order of change. 

PIG IRON OF CARTER COUNTY. 

No. 1 716 — *' Hot-blast Mill Iran, from Mount Savage Furnace., 

Collected by P. N. Moore'' 

A dark-grey, fine-grained iron. Yields to the file ; extends^ 
considerably under the hammer. 

No. 171 7 — ''Hot-blast No. 2 Foundry Iron. Mount Savage- 
Furnace, Collected by P, N. Moore.'' 
A moderately fine-grained iron. Yields to the file ; extends 

somewhat under the hammer. 

No. 1 71 8 — ''Hot-blast, Silver-grey Iron, from Mount Savage 

Furnace. Collected by P. N. Moore." 

Whiter, coarser grained, and more brittle than the preced- 
ing. 
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-^4 CHEMICAL REPORT. 

COMPOSITION OF THESE MOUNT SAVAGE PIG IRONS. 





No. 1716. 


No. 1717. 


No. 1718. 


SDCcific cravitv ■ 


6.930 


7.042 


7.43s 




Iron •...••...••••*. 


93.268 

3.950 
.770 

1.799 
.160 
.680 
.081 


91.584 

2.600 

1.070 

3.058 

.620 

.609 

.152 


89.687 
2.300 

.500 

.660 


Graphite • 


Combined carbon ••• 


Silicon 


Sla? 


Phosphorus «... 


.609 
.136 


Sulphur ••..•• 




Total 


100.708 


99.693 


99.467 




'Total carbon 


4.720 


3.670 


2.800 







A regular diminution in the proportions of iron and carbon 
from No. 1716 to 1718, together with a similar increase in the 
proportions of silicon, slag, and sulphur, as well as of the spe- 
cific gravity, may be noticed in these samples, corresponding 
with the quality of the iron. The phosphorus, which is in full 
average quantity, seems more constant. 

CHRISTIAN COUNTY. 
COALS. 

No. 1 7 19 — '^Coal /, from Coalton banks. Sample from tJie 

stockpile. Collected by C, f. Nomvoody 

A glossy, black splint coal, breaking into thin laminae, with 
very little fibrous coal and some little granular pyrites between 
them. 

No. 1720 — '' Coal L, from tivo miles south of Petersburg. Sam- 

pled for ajialysis by C f, Norwood^ 

A splint coal, showing fibrous coal and some pyrites. Sam- 
ple appears to have been weathered. 

No. 1 72 1 — ''Coal f. At Petersburg Station, St, Lotiis and 
Southeastern Railroad. Miners' Cooperation Mine. Aver- 
age sample by C f. Nonvood.'' 
A dull-looking splint coal, but glossy on the cross-fracture 

of the thin laminae, between which there is some fibrous coal 

and granular pyrites. 
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COMPOSITION OF THESE CHRISTIAN COUNTY COALS, AIR-DRIED. 





No. 1719. 


No. 172a 


No. 1 72 1. 


'Soecific cravitv ••••••••••• 


1.307 


'.332 


1.398 




Hygroscopic moisture 


4.60 

63.46 


5.10 

32.50 
62.40 


3.70 
32 56 
63-74 


Volatile rntnhiistihlp mfi.fttf*rs 


Coke 




Total 


100.00 


100.00 

37.60 

55.70 

6.70 


100.00 






Total volatile matters 


36-54 
54.36 

9.10 


36.26 
50.04 
13-70 


Fixed carbon in the coke 


Ash . . 


Total 


100.00 


100.00 


100.00 






Character of the coke 


Dense. 


Very dense 


Light 




spongy. 


Color of the ash 


Light 


Light 
lilac-grey. 


Greyish- 




lilac-grey. 


brown. 


Per centa?e of sulohur 


1.469 


1.277 


3.716 





MINERAL WATER OF CHRISTIAN COUNTY. 

No. 1722 — ''Salt Sulphur Water, from a bored loell five i7iches in 
diameter ; bored one hundred and thirty-four feet deep ; on the 
premises of Mr, fohn B, Trice, HopkinsvilUy Bored through 
solid rock, except through the first sixteen feci. 
The water stands at about one hundred feet higher in the 
well than the level of the lowest part of the town. 

The sample of the water, although brought to the lab- 
oratory in a well-corked stone jug, had lost its free hy- 
drosulphuric acid. It smelt slightly sulphurous, and tasted 
pleasantly saline. It had a light greenish-yellow tint, in- 
dicative, probably, of the presence of a little sulphuretted 
sulphide. It exhibited a slightly alkaline reaction with red- 
dened litmus. 
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SPECIFIC GRAVITY . 1.005 TO 1.006. 

COMPOSITION IN 1000. PARTS. 

Lime carbonate 0.1223I 

Magnesia carbonate .0253 I Held in solution in the water hj: 

Iron and manganese carbonates, with f carbonic acid. 

a trace of alumina 'OOisJ 

Silica .0112 

o. 1601 In the sediment formed on boiling- 
Sodium chloride 33647 

Sodium sulphide not estimated. 

Soda carbonate .2366 

Soda sulphate •5347 

Potassium chloride a trace. 

Lime sulphate •1156 

Magnesia sulphate -4329 

Magnesium iodide .0018 

Lithia and bromine • . • marked traces. 

4.6863 In the boiled water. 
Total saline contents 4.8464 In 1000. parts of the water. 

The water at the well contains free hydrosulphuric and car- 
bonic acids, the proportions of which can only be found hy 
operation on the freshly drawn water. 

The analysis of this water shows it to be quite a good salt 
sulphur watery which may be made available in the treatment 
of many diseases under proper medical advice. 

SOILS OF CHRISTIAN COUNTY. 

No. 1723 — ^'Virgin Soil, from woods adjoining the cultivated 
Jleld from which the next described soil was taken. Farm of 
H, C. McCord. Crofton Station. On the flats. Underly- 
ing rock sandstone. Collected by C. W. Beckham.^' 
Dried soil of an ashy-grey color. It contains a small quan- 
tity of shot iron gravel. The silicious residue, after digestion* 
in acids, all passed through bolting-cloth, except a few small! 
angular grains of white and red quartz. 

No. 1724 — ''Surface Soil ^ from a field fifteen years in cultiva- 
tion, adjoining the woodland from which the preceding sample- 
was taken. (^Principal crops cultivated, corn and tobacco.)) 
Collected by C. W. Beckham'' 
Dried soil of a brownish-grey color ; much darker colored' 

than the preceding. Contains a little iron gravel. Silicious 

residue contained fewer quartz grains. 
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No. 1725 — ^^ Subsoil of the next preceding. Collected by C. TV.^ 

Beckham J' 

Dried soil of a grey-buff color; contains a little iron gravel.. 
Silicious residue like next preceding. 

No. 1726 — *' Virgin Soil; farm of S, W. Williams. St. Louis ^ 
and Southeastern Railroad. Petersburg. Forest growth prin- - 
cipcUly oaks. Collected by C. IV. Beckham.*' 
Dried soil of a light brownish-grey color; contains very 
little iron gravel. Silicious residue passed through bolting- 
cloth, except a few fine round grains of clear quartz. 

No. 1727 — ''Surface Soil, from an old field forty-five years in' 
cultivation in coTm and tobacco; on same farm ^ and about a 
quarter of a mile distant. Field about thirty feet above the' 
flats. Collected by C. W. Beckham.'' 

Dried soil of a grey-buff color; contains no gravel. No- 
quartz grains in the silicious residue. 

No. 1728 — ''Subsoil of the next preceding'' &c. 

Dried soil of a light yellowish-brown color; contains nc 
gravel or quartz grains. 

No. 1729 — "Virgin Soil, from the farm of Mr. Durty, near 
Hopkinsville. Forest growth : cedar, white and red oak, black 
jacky white walnut, &c. Underlying rock very compact lime- 
stone. Collected by C. W. Beckham." 
Dried soil of a light-greyish color; contains no graveL 

The silicious residue passed through bolting-cloth, with the 

exception of a few small angular quartz grains. 

No. 1730 — "Surface Soil, from an old field about fifty years in 
cultivation in com, tobacco, and wheat. From the same famt^ 
as the next preceding. Collected by C. W. Beckham." 
Dried soil of a light yellowish-grey-brown color. The bolt- 
ing-cloth separated but few small angular quartz grains from* 
the silicious residue. 
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No. 1 73 1 — Subsoil of the next preceding, &c., &c. 

Dried soil of a light brick color. Silicious residue contains 
a few small angular quartz grains. 

No. 1732 — ''Virgin Soil ; farm of E. F. Kelly. Kelly s Sta- 
tion, on the L, & E. £. Railroad, eight miles north of 
Hopkinsville. Underlying rock, sandstone. Principal forest 
growth : white, black, and post oaks and hickory. Collected 
by C. W. Beckham:' 
Soil of a dirty-buflf color. All passed through the coarse 

sieve, except two small ferruginous concretions. The silicious 

^residue all passed through bolting-cloth, except a few small 

grains of clear quartz and of reddish silicate. 

No. 1733 — ''Surface Soil, from a field fifty years in cultivation; 
principal crops tobacco and com. From the same farm as the 
next preceding. Collected by C. W.Beckham:' 
Dried soil of a light grey-brown color ; contains no gravel. 

Silicious residue contains a few more small quartzose grains 

•than preceding. 

-No. 1734 — "Subsoil of the next preceding. Collected by C. W. 
Beckham:' 

Dried soil of a dark grey-buff color ; contains no gravel and 
very few fine quartzose grains. 

No. 1735 — " Virgin Soil, from woods. Farm of Mr. Campbell^ 
near Hopkinsville. Underlying rock, limestone. Collected by 
C. W. Beckham:' 
Dried soil of a dirty, dark-grey color ; contains no gravel. 

The silicious residue all passed through the bolting-cloth, ex- 
*cept a few quartzose grains, clear and reddish and blackish, 

and a small silicified entrochite. 

No. 1736 — "Surface Soil, from an adjoining field, about forty 
years in cultivation, in corn and tobacco and meadow. Col- 
lected by C. W. Beckham:' 



CHEMICAL REPORT. 45^ 

Dried soil of a light-grey-brown color ; contains no gravel. 
The bolting-cloth separated more fine quartzose and entrochi 
from the silicious residue than from that of the preceding. 

No. 1737 — ''Subsoil of the Tuxt p'cceding,'' &c.y &c. 

Dried soil of a light brick color ; contains no gravel. Sili- 
cious residue contains about the same proportion of quartzose 
grains, &c., as that of the preceding. 
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CH EMICAL REPORT. 5 1 

Several facts may be noticed, in a comparative view of these 
-soils ; especially that the soils based on limestone are richer in 
essential mineral ingredients thacn those on the sandstone; 
that the soil on the very compact limestone is not so rich as 
that on the more* friable rock; and that the subsoil, as a gen- 
eral rule, containing more alumina and iron oxide, &c., in pro- 
portion to the insoluble silicates, is generally richer in potash, 
phosphoric acid, and other essential ingredients, than the sur- 
face soil. Another fact, very generally to be noticed in the 
comparative analyses of soils is, that, except in certain anom- 
alous cases, and where a richer subsoil has been mixed with 
the surface soil by the processes of culture, the old field soil 
generally exhibits, in its analysis, a diminution of the propor- 
tions of the essential mineral ingredients, as well as of organic 
and volatile matters, and an increase of the proportion of sand 
and insoluble silicates. 

CLAY COUNTY. 
SALT WATER. 

No. 1738 — ''Salt water, from Goose Creek Salt-works, as it is 
pumped from the well. Sent by General T, T, Garrard, of 
Manchester,'' 

The water came in a stone-ware jug, which was stopped 
-with a corn-cob. It was slightly turbid or opalescent, prob- 
ably because of the escape of some of its carbonic acid, and 
the consequent precipitation of part of its earthy carbonates, 
Ac. 

COMPOSITION IN 1000. PARTS. 

SPECIFIC GRAVITY «= 1 .065. 

Lime carbonate 0.0048 

Magnesia carbonate a trace. 

Iron and manganese carbonates 0038 

Alumina, phosphoric acid, and silica . . .0140^ 

Sodium chloride (common salt) 65.0000 

Calcium chloride 18.8960 

Magnesium chloride 5.0080 

Barium chloride 3930 

Strontium chloride . . ■ 0843 

Lithium chloride a trace. 

Potassium chloride a trace. 

Iodine and bromine a trace. 



Held in solution by carbonic acid, and 
precipitated on boiling the water. 



Total saline matters (dried at 212^) . . 89. 4039 In 1000. parts of the water. 
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A remarkable circumstance is the existence, in this Goose 
creek brine, of notable quantities of barium and strontium 
chlorides. The former salt is present in quantity equal to 
nearly twenty-three grains to the wine gallon of the water, 
and the latter in the proportion of nearly five grains. As it 
is well known that the soluble salts of barium exert an injuri- 
ous influence on the animal economy, it is important that this 
should be removed in the manufacture of the salt. It is for- 
tunate that this may be very easily and economically done by 
the addition of sulphate of soda, Glauber's salt, which, added 
in the quantity of about forty-five to fifty grains of this crystal- 
line salt to the gallon of the fresh brine, will completely pre- 
cipitate all the barium and strontium in the form of insoluble 
sulphates, and doubtless also aid in the clarification of the 
brine. 

The cheap salt, sulphate of alumina, in equivalent quantity,, 
would produce the same effect, and perhaps aid more com- 
pletely in the clarification. Soda ash, carbonate of soda, 
would be equally effectual. 

Barium and strontium salts are also present in the brine of 
the Glenfont Salt-works of Meade county, but in somewhat 
smaller proportions. Of course, where these salts are pres- 
ent we find no sulphates in the water. 

No. 1739— ** 77/^ Bittern Water, left after graining the salt,*^ 
Goose Creek Salt-works. 

COMPOSITION IN 1000. PARTS. 

SPECIFIC GRAVITY — I.3O9. 



Calcium chloride 

Magnesium chloride 

Sodium, potassium, and lithium chlorides. 

Barium and strontium chlorides 

Sodium bromide 

Sodium iodide 



350.4^ 

92 -3^ 

24.53 

not est. 

5-27 
not est. 



Various useful applications have been made of the bittern 
water of Salt-works ; as in the preparation of bromine and the 
manufacture of artificial stone. Doubtless it might also be 
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used (if, like this, it contains much calcium chloride) in set- 
ting free the alkalies, contained in the form of insoluble sili- 
cates, in some of our marls and clays of the character of the 
Leitchfield marls. This may probably be done by mixing the 
marl with a considerable quantity of lime or powdered lime- 
stone, making the mixture up into a plastic mass, with the 
bittern water sufficiently concentrated by evaporation, and 
then calcining, at a low red heat, the properly prepared lumps 
or bricks of the mixed materials. These lumps or bricks, if 
properly calcined, will slack into a crumbling mass when ex- 
posed to moisture, in which the alkaline ingredients will be in 
a soluble condition, available for plant nourishment. 

No. 1740 — ''The deep-brownish or Spanish-brown colored deposit 
adhering to the interior of the wooden tube {or ''gum'^) which 
conducts the brine from the zvell to the pans. Goose Creek Salt- 
works '' 

COMPOSITION, DRIED AT .2I2<' F. 



Iron peroxide 

Alumina, phosphoric acid, &c. 

Lime carbonate 

Magnesia carbonate .... 

Silicious residue 

Saline matters and loss . . . 

Total 



74.304 

7.016 

.28a 

.680 

6.890 

10.83a 
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CLINTON COUNTY. 

No. 1 741 — ** Marly Clay. Cumberland City mines. Chester 
Group. (Leitchfeld ma7'ls.) Collected by N. S. Shaler'^ 
A dull olive-grey, indurated marly clay. 

COMPOSITION, DRIED AT 2i2«> F. 



Silica . . . . 

Alumina, with a little iron and manganese oxides and phosphoric acid 

Lime 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Total 



70.800- 

18.840- 

••594 

4. 35^ 

not est. 

not est. 

4.240 

-794 



99.626 



* Equal to i.«6o per cent, of lime caibooate. 
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(See Grayson county in this and the preceding Chemical 
Report for similar marls.) 

No. 1742 — ** Coal, from the Cumberland mines. Conglomerate 

main coaL Collected by N. S, Shaler^ 

A pure -looking, pitch-black coal, with very little fibrous coal 
or pyrites. 

SPECIFIC GRAVITY i- 1.329. 

COMPOSITION, AIR-DRIED. 



Hygroscopic moisture. . . . 
Volatile combustible matters 
Coke 



Total 



Total volatile matters. 
•Carbon in the coke . . 
Ash 



Total , 



Character of the coke . 



1.56 

37.74 
60.70 



3930 
50.20 
10.50 



100.00 

Light 
spongy. 



Color of the ash , 



^er centage of sulphur , 



Light 
lilac-grey. 



2. 911 



DAVIESS COUNTY. 
MINERAL WATERS OF DAVIESS COUNTY. 

T4o. 1743 — ''Chalybeate Water, from Murray's Spring, near 
Lewis. {E., O. & N. R. R.) Collected by Capt. R. S. 
Triplettr 
It came to hand in a stone-ware jug, stopped with a corn- 

'cob, which may have somewhat altered the character of the 

-water. The reaction of the water is neutral. No effort was 

made to estimate its gases. 
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COMPOSITION IN 1000. PARTS OF THE WATER. 



X.ime carbonate 0.1155 

Magnesia carbonate • • .0046 

Iron carbonate • 0229 

Alumina 0027 

Phosphoric acid 0004 

Silica 0107, 

Lime sulphate 0204 

Magnesia sulphate .0768 

Potash sulphate 0403 

Soda sulphate • . • .0476 

Sodium chloride 0146 

Lithium chloride 0013 

Silica, &c 0142 



Held in solution in the water by car- 
bonic acid, and precipitated on boil- 
ing. 



Total saline matters 0.3720 Dried at 212^ F. 

It is doubtless a valuable saline chalybeate water. 

Mineral Waters /rom Dr. Hickman's Springs. Crowds Sta^ 
Hon {E., O, & N. R. /?.). Coal measures. Daviess county. 
Collected by C J. Norwood^ as follows: 

-No. 1744 — ''Alum Spring'' {labeled No. i). 

This water has a brownish color and a strong acid reaction. 

The cork of the jug was blackened by the presence of iron 

•salt. 

No. 1745 — ''Alum Spring'' {labeled No. 2). 

This water resembles the preceding, but is of a lighter 
•color. 

1^0. 1746 — "Alum Spring" {labeled No. 6). * "Sweet Spring.'' \ 
Resembles No. 2 in the appearance of the water. 

1^0. 1747 — "Sulphur Spring" {labeled No. 3). 

Reaction neutral. Has no peculiar taste or smell, having 
lost all its sulphuretted hydrogen gas. 

No. 1748 — "Brick Spring" {labeled No. 4). 
Resembles the next preceding. 

No. 1749 — "Yellow Spring" {labeled No. 5). 

The water has a slightly astringent taste; no color. In 
reaction is neutral. 
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All the alum waters deposited a brownish ochreous sedU 
ment on standing, which is mainly basic persulphate of iron^ 
as shown by the following analysis (made by my son, Alfred 
Meredith Peter, who also made the analyses of the several 
waters, under my general supervision), as follows: 

One thousand parts of the water. No. i (t, e,. No. 1744)^ 
gave on boiling 0.1938 part of brownish precipitate, dried at 
212°, which became bright red on ignition, and had the fol- 
lowing described 

COMPOSITION, DRIED AT 2i2«» F. 



Iron peroxide 

Combined water 

Sulphuric acid (anhydride) 

Silica 

Loss 

Total 



78.64^ 
14.74 

.64 
.74 



COMPOSITION OF THE ALUM WATERS IN looo. PARTS. 



No. 1744O) 



No. 1745(3) 



No. I746(^ 



Basic iron persulphate (FeaOj, 2SO3) . 

Alumina sulphate , 

Manganese sulphate ......... 

Lime sulphate , 

Magnesia sulphate 

Potash sulphate , 

Soda sulphate '. . , 

Copper sulphate , 

Sodium chloride , 

Lithia , 

Silica 

Organic matters and loss 



Total saline matters, dried at 212° F. 



0.8756 

I . 2468 

.0032 

.5996 

.0005 
.0724 
.0009 
.0031 
a trace. 
.0013 



0.0484 

.3303 
.01.02 

.3947 

.0068 
.2959 



.0127 

a trace. 

.0014 

.0279 



3- 1364 



1.4598 



0.146a 
.3500- 
.0721 
•3271 

.0074 



.0651 

a trace. 

.0022 

.1878- 



1.4090. 



Specific gravity of the water . 
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COMPOSITION OF THE *« SULPHUR," "BRICK," AND "YELLOW" SPRING 
WATERS IN looo. PARTS. 



No. 1747(3) 



No. 1748(4) 



No. 1749(5) 



Iron and manganese oxides , 

Lime carbonate 

Magnesia carbonate . . . . 

Lime sulphate 

Magnesia sulphate 

Potash sulphate 

Soda sulphate 

Sodium chloride 

Lithia 

Copper 

Silica 

'Organic matters and loss . . 



traces. 

0.1 106 
.0196 
.1306 
.1594 
•0035 
.4567 
.0809 

traces. 



0.0004 
.X196 

.0331 
.0838 
-.1057 
.01 29 
.5019 
.0213 
traces. 



.0174 
•0373 



.0254 



0.0018 
•0256 
.021 J 

.'379 
.0651 
.0103 
.2082 
.0127 
traces, 
a trace. 
.0298 
•0357 



Total saline matters, dried at 212^ F. 



I. 0160 



0.9041 



0.5482 



Specific gravity of the water 



1.00115 



1.00086 



These alum waters, doubtless of analogous jcomposition with 
others of the name in Virginia and elsewhere, are highly as- 
tringent, and are doubtless too strong for internal use without 
dilution, in most cases. They will find their remedial applica- 
tions, however, under the advice of the educated physician. 
The saline and sulphur waters would prove alterative, slightly 
aperient, diuretic, or sudorific and hence depurative, accord- 
ing to the manner of their administration, under medical ad- 
vice. The small amount of copper in the alum waters will 
not materially affect their influence. 

SOILS OF DAVIESS COUNTY. 

-No. 1750 — ** Virgin Soil, from the farm of H. Riley, on the E.^ 
O, & N. R, R,, fifteen miles from Owensboro. On a hill-top. 
Collected by C. W. Beckham^ 
Soil of a light grey-brown color; contains no gravel. The 

bolting-cloth sieve separated from its silicious residue a con- 

-siderable quantity of fine, rounded quartz grains, both hyaline 

and opaque. 

No. 1 75 1 — ''Surface soil, from an old field sixty-five years in 
cultivation, in com and tobacco principally ; now overgrown 
with sassafras. Same locality as the preceding. Collected by 
C. W.Beckhamr 
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Soil of a lighter and more yellowish light-grey-brown color ? 
has no gravel. Silicious residue contained very few small 
quartz grains. 

No. 1752 — ''Subsoil to the next preceding^' &c,, &c. 

Soil of a brownish-yellow ochre color ; contains no gravel- 
Very few fine quartz grains. 

No. 1753 — " Virgin Soil. Upland. From the farm of the Rev. 

A. Hopkins. Crow's Station, E.^ O. & N. R. R., nine miles^ 

from Owensboro. Collected by C. W. Beckham'^ Coal meas- 

ures. 

Soil of a brownish umber-grey color ; contains no gravel nor 
fine quartz grains. 

No. 1754 — ''Surface Soil, from an old field about forty years in. 

cultivation. Same locality as preceding. Substratum ; sand- 

stone. Collected by C. W. Beckham.'' 

Soil of a dirty buff color; contains no gravel or fine sili- 
cious sand. 
No. 1755 — ^'Subsoil of the next preceding,' &c. <5fc. 

Soil of a brownish-orange-buff color ; contains no gravel or 
fine quartzose sand. 

COMPOSITION OF THESE DAVIESS COUNTY SOILS. DRIED AT 2120 F. 



No. 1750 



No. 1751 



No. 1752 



No. 1753 



No. 1754 



No. 1755 



Organic and volatile matters. . 
Alumi'a and iron and mang. oxides 

Lime carbonate 

Magnesia 

Phosphoric acid ....... 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates . . 
Water expelled at 380** F. . . . 



5-475 

6.174 

.120 

.016 

.141 

not est. 
.134 
.301 

86.605 
.975 



3.150 
7.065 

.245 
-034 
.125 
not est. 
•053 



2.7x5 
10.654 
.095 
.021 
.061 
not est. 
.244 



5.875 

5-349 

.220 

.04* 

.086 

not est. 

.407 



2.550 

5.502 

.085 

.133 

.083 

not est. 

.265 



88.390 
.925 



85.415 
.910 



86.590 
1.450 



90.890 
.600 



3-175. 
I2.95g. 

.075 
.080 
.102 
not est. 
.474 

.07S' 

81.300 

I.I7S 



Total . 



99.941 



99.987 



100. 115 



100.108 



99.414 



Hygroscopic moisture 

Potash in the insoluble silicates , 
Soda in the insoluble silicates . . 



Character of the soil , 



.775 
.887 
.581 



Virgin 
soil. 



1. 515 

1.122 

.709 

Old field 
soil. 



1.565 

1.386 

.680 



Subsoil. 



1.700 
.975 
.403 



Virgin 
soil. 



0.875 

1.396 

.729 


3.500. 
1.457 

•639' 



Old field 
soil. 



Subsoil. 
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The comparative analyses of these soils show the usual in- 
fluence of continued exhaustive culture in the diminution of 
some of their essential mineral ingredients. The soils are 
of full average natural fertility ; the subsoils would doubtless 
benefit the surface, if gradually brought up in the cultivation, 
and organic matters supplied by the ameliorating influence of 
clover and other green crops wholly or partly plowed in. A 
considerable reserve of the alkalies is seen to be present in 
the insoluble silicates, which will add greatly to the durability 
of the soil ; but, doubtless, the application of available phos- 
phates, and the use of wood ashes, would be beneficial in- 
increasing the productiveness of the old field soils. 

No. 1756 — **CLAY,yr^w the same locality ; twenty feet from the 
railroad and ten feet below the surface of soil No. 1754. Below 
the coal at Dr. Hickman s Springs. The layer is about thir^ 
teen inches thick. '^ 

A sandy clay ; generally of a light-grey color, with ferrugi- 
nous infiltrations in the fissures, and some old obscure vegeta- 
ble impressions. It contains about fifty per cent, of fine clear 
sand. It burns quite hard, and of a handsome light-salmon 
color, and hence may be quite valuable for terra cotta work or 
bricks or tiles. 

The air-dried clay lost 1.500 per cent, of moisture at 212*^ 
F. ; .005 per cent, of moisture at 380°, and 1.500 per cent, of 
combined water at the red heat. It would probably shrink 
less in the fire than most clays, but would not answer for a 
fire-clay. 

COALS OF DAVIESS COUNTY. 

No. 1757 — ''Coal No. D? Montgomery's coal mine, about one 
and a half miles above Owensboro. Collected by C J. Nor- 
wood.'' 
A pure pitch-black coal. Has but little fibrous coal. Some 

thin scales of pyrites in the seams. 

No. 1758 — ''Coal D. Dutch mine, about one and a half miles 
above Owensboro. Average thickness about three feet. Aver- 
age sample by C. f. Norwood.'' 

239* 



«p 



Oi&ilCAL JlEPOilT. 



A splint coaj ; soixie reedy fibrous coslI between the laminae^ 
and much show of bright pyritous scales in the se^^ms. 

No. 1 759 — ** Coal D. Ban Harbor mines. Barretts new bank. 
Average thickness four feet and a half Sample by C f. Nor- 
woods 
A splint coal, with much fibrous coal between the laminae, 

and granular and bright lamellar pyrites. Iridescent on some 

of> the seam faces. 



No. 1760 — ''Coal D. Deans mine, about one and a half miles 

above Owensboro. Collected by C f. Norwood.*' 
' Resembles the preceding. 

No. 1 76 1 — ''Coal, from Duncans bank. Richardson s property. 
Friendly Grove, near Knoitsville. Collected by P. N. Moore'' 
Mostly splitting easily into thin laminae, with considerable 

fibrous coal and some granular pyrites between. Some bright 

scales of pyrites in the seams. 

COMPOSITION OF THESE DAVIESS COUNTY COALS, AIR-DRIED. 





No. 1757. 


No. 1758. 


No. 1759. 


No. 1760. 


No. 1 761. 


Specific gravity 


1.323 


I 340 


1. 318 


1.337 


1.285 


Hygroscopic moisture 

Volatile combustible matters. . 
Coke 


6.20 
36.20 
57.60 


4.10 

38 50 
57.40 


5.80 
35.06 
59.14 


5.12 
34.72 
6o.i6 


6.20 
41.90 
51.90 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 






Total volatile matters . . . 

Carbon in the coke 

Ash . 


42.40 

50.90 

6.70 


42.60 

51.00 

6.40 


40.86 

50.40 

8.74 


39.84 

51.44 

8.72 


48.10 

47.40 

4.50 


Total 


100.00 


100. 00 


lOO.OO 


100.00 


100.00 






Character of the coke 


Light 
spongy. 


Spongy. 


Light 
spongy. 


Light 
spongy. 


Light 
spongy. 


Color of the ash 


Lilac-grey. 


Lilac-grey. 


Light 
lilac-grey. 


Light 
lilac-grey. 


Grey-lilac. 


Per centage of sulphur .... 


1. 519 


1.538 


3.9*5 


3.513 


3.743 
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LIMONITE IRON ORES. 

No. 1762 — **pre,/rom Still-house Branch of Bear Creek. Av- 
erage sample by P, N. Moore.** 
In irregular curved lamina, of a deep brown color; fre- 

<]uently inclosing nuclei of softer yellowish and red4i3h x^cjiire- 

ous ore. 

No. 1763 — ''Ore, from the south ^de of Dismal Creek, near 
' Thomas Meredith* s. Average sample by P. N. Moore*' 

Mostly in dense dark brown irregular curved laminae, wifh 
■some softer and lighter colored ore. 

No. 1764 — '' Ore y from the head of Sycamore Branch of Bear 
Creek. Average cample by P. N. Moore*' 
Much like the preceding. 

No. 1765 — ''Ore above the coal. Mill Branch of Bear Creek. 

Average sample by P. N. Moore** 

In thin irregular laminae, cellular in parts, of a brown color; 
mixed with yellowish-brown ochreous ore. 

No. 1766 — "Limestone Ore. facob Snider s. Cane Branch of 
Gulf Creek. In the Cluster Group. Cabinet specimen. Col- 
lee ted by P. N. Moore.** 
Mostly dense dark-colored ore, in carved laminae or cellular 

tnasses, with some little brownish-ochreous softer ore. 
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COMPOSITION OF THESE EDMONSON COUNTY LIMONITE ORES, DRIED- 

AT 2i2« F. 



No. 1762. 



No. 1763. 



No. 1764. 



No. 1765. 



No. 1766. 



Iron peroxide 

Alumina 

Manganese oxide 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Combined water 

Silica and insoluble silicates 
Moisture and loss 



40.798 



47-724 



49.906 



1.293 

a trace. 

a trace. 

1. 019 

.360 

7.250 

50.030 



2.501 

a trace. 

a trace. 

•.697 

•3'5 

8.250 

41.145 



3.330 

a trace. 

A trace. 

.694 

.395 

9.320 

36.780 



32.820 

2-356 

a trace. 

a trace. 

.984 

.285 

8.330 

55-180 

.045 



77.871 

1.444 

not est.- 

a trace. 

.070' 

.505 

a trace. 

11.050- 

8.66c^ 

.400- 



Total 



100.750 



100.632 



100.425 



100.000 



100.000 



Per centage of iron .... 
Per centage of phosphorus 
Per centage of sulphur . . 
Per centage of silica . . . 



28.559 

.445 

.207 

46.760 



33-407 
•304 
.125 

39-560 



34-407 
-303 
.158 

33.460 



22.974 

-430 

.114 

48.960 



54-510 
.221. 
a trace. 
8.660- 



With the exception of No. 1766, which is quite good and 
rich, these are rather poor, highly silicious ores, with a fulP 
amount of phosphorus, which might be profitably used with 
richer aluminous ores. 

EDMONSON COUNTY CLAYS. 

No. 1767 — ''Silicious Clay, from Sowders farm, near Green- 
river. Chester Group. Bed four to six feet thick. Collected 
by John R. Procter.'' 

In irregular lumps ; friable ; of an olive and brownish-grey 
color. Powder light grey. 

No. 1768 — ''Clay, from Sowders farm, on Caney Branch, one- 
mile from Green river. Bed seven to eight feet thick; in lay^ 
ers of various colors. Collected by John R. Procter'' 

(a) The upper or light-dove-colored layer. 

(b) The second, light grey, nearly white layer. 

(c) The third, grey layer. 

(d) The lowest layer. Olive-grey, mottled with yellowish- 

grey. 
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COMPOSITION OF THESE EDMONSON COUNTY CLAYS, DRIED AT 

212® F. 



No. 1767. 



No. 1768/7. 



No. 1768^. 



No. 1768 c. 



No. 1768^.. 



Silica 

Alum'a and iron and mang. ox's 

Lime carbonate 

Magnesia 

Phosphoric acid 

Potash 

Soda 

Water and undetermined . . 

Total 



80.160 

11.600 

.760 

.560 

not est. 

3.854 

.583 

2.483 



77,660 

16.800 

.480 

not est. 

not est. 

1.002 

.484 

4.340 



74.460 

20.440 

.640 

not est. 

not est. 

not est. 

not est. 

4.460 



71.560 

22.860 

.680 

not est. 

not est. 

not est. 

Viot est. 

. 4900 



67.560 

22 . 540 

.980 

.671 

.025 

2.470 

.058: 

5.696^ 



100.766 



xoo.ooo 



100.000 



While these clays would not prove very refractory in the 
fire, they may be made very useful for common pottery ware. . 

ESTILL COUNTY. 

No. 1769 — Clay Iron-stone. ''Carbonate ore, from Tubb's 
bank, 7iear Estill Furnace . Has been weathered two years.. 
Collected by P. N. Moored 
A granular carbonate ore, of various tints of grey, with. 

more or less of limonite. In some parts somewhat oolitic. 

COMPOSITION, DRIED AT 212® F. 

Iron carbonate 76-491 ) 39.758 per cent, of iron. 

Iron peroxide 4.049/ ^^ '^ ^ 

Alumina 2.014 

Manganese carbonate not est. 

Lime carbonate 5.400 

Magnesia carbonate .514 

Phosphoric acid 409 « 0.178 phosphorus. 

Sulphuric acid 267 « .107 sulphur. 

Silicious residue 9.330 Containing 7.660 silica. 

Undetermined and loss 1*526 

100.000 

Quite a good ore of its kind. 

ESTILL COUNTY LIMONITE ORES. 

No. 1770 — **Orey from Luster drift, Thacker Ridge, Rail- 
road west of Fitchburg. Sample has been exposed to the 
weather for some time. Collected by P. N. Moore.'' 
In irregular, dense, dark-colored, curved laminae, with some 

soft ochreous ore between. 
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No. 1 77 1 — ''Limestone Ore. Logan Ridge. Estill Furnace. 
Has been weathered two years. Collected by P. N. Moore '^ 
Resembles the preceding. Ochreous matter brownish. 



*No. 1772 — ''Ore, from Tubb's bank. Estill Furnace, 
weathered two years. Collected by P. N. Moore. ^' 
Resembles the preceding. 



Has been 



No. 1773 — '' Ore y from Horse-ridge banks. Cottage Furnace. 
In sub' carboniferous limestone. Average sample from a pile 
of ore weathered more than a year. Collected by P. N. Moore '^ 
Mostly in dense, dark-colored laminae, irregularly curved or 

forming a cellular structure, with some whitish and light-brown 

softer material. 



<:OMPOSITION OF THESE ESTILL COUNTY LIMONITES, DRIED AT 

212® F. 



No. 1770. No. 1771 



No. 1772. 



No. 1773. 



Iron peroxide 

Alumina 

Manganese oxide . • . 
Lime carbonate .... 

Magnesia 

Phosphoric acid. . . . 
Sulphuric acid .... 
Combined water . . . 
Silica and silicates. . . 
Moisture and loss . . . 

Total 

Iron per centage . . . 
Phosphorus per centage 
Sulphur per centage . . 
Silica per centage . . . 



74.127 

3-542 

not est. 

•390 

.461 

.601 

not est. 

11.270 

9.580 

.029 



100.000 



51.889 

.262 

not est. 

7.S60 



65-535 

2.798 

not est. 

.450 

1-073 

.537 

not est. 

9.800 

20.480 



75.598 

1. 971 

not est. 

.540 

.258 

.601 

not est. 

11.730 

8.910 

.392 



100.673 



45.874 

-234 

not est. 

18.260 



100.000 



52.918 

.262 

not est. 

7.260 



65.591 

5.762 

not est. 

traces. 

.248 

.447 
traces. 
11.000 
16.230 

.722 



100. ooo 



45.914 

.i95 

traces. 

14.160 



PIG IRONS OF ESTILL COUNTY. 

^o. 1774 — '^No. 3 Cold-blast Charcoal Pig Iron. Red River 
Furnace. Fitchburg. Collected by P. N. Moore. ^' 
A moderately fine-grained, somewhat dark- colored iron. 

Yields to the file and extends a little under the hammer. 
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No. 1775 — ''No. 5 Cold-blast Charcoal Pig Iron. Red River 

Furnace, &c. Collected by P. N. Moore.'' 

A silvery- white iron. Hard, brittle ; but the small fragment^, 
extend a little under the hammer. 

No. 1776 — ''Car-wheel Iron. No. i Cold-blast Charcoal Iron. 

Red River Iron Works, at Fitchburg. From G, S. Moore- 

& Co., of Louisville.'' 

A moderately coarse-grained, dark-grey iron. Yields witlv. 
difficulty to the file ; extends somewhat under the hammer. 

No. 1777 — "Car-wheel Iron. No. i Cold-blast Charcoal Iron. 

Estill Furnace. From G. S. Moore & Co." 

Resembles the preceding, but is somewhat coarser-grained^ 
with some spots of finer-grained in the centre of the pig. 

COMPOSITION OF THESE ESTILL FURNACE IRONS. 



No. 1774. 



No. 1775. 



No. 1776. 



No. 1777. 



Iron 

Graphite 

Combined carbon . . . 

Manganese 

Silicon k . 

Slag 

Aluminum 

Phosphorus 

Sulphur 

Undetermined and loss. 



93.7*8 

3-520 

.780 

.389 

1. 202 

.360 

.264 

.2QO 
.080 



93.963 

2.000 

2.550 

.181 

.363 
.320 
.648 

.104 



94.174 
3.340 

X.I 10 
not est. 

.447 
.360 
not est. 
.402 
.182 



92.58a 

3.500 

1.200 

not est. 

.960 

.360. 

not est. 

.444 
.066- 
.838 



Total 



100.613 



100.467 



100.0x5 



100.000 



Total carbon , 



4.300 



4.550 



4.450 



4.700- 



specific gravity 



7.168 



not est. 



7.226 



7.273 



The high character of these pig metals for producing tough, 
malleable iron is well established. 

FAYETTE COUNTY. 

No. 1778 — "Phosphatic Limestone. Forming a thin layer itt 
the Lower Silurian {Blue) limestone {Cincinnati Group?). 
McMeekin's quarry. Newtown Turnpike, about three miles 
north of Lexington. Said by the quarryman to be sometimes 
as much as afoot in thickness. Collected by R. Peter.'* 
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A somewhat friable rock of a bluish-grey color; brown- 
ish-grey on the weathered surfaces. Containing many mi- 
croscopic marine univalve shells. Adheres strongly to the 
■tongue. 

COMPOSITION, DRIED AT 2I2<» F. 



Phosphoric acid, lime, magnesia, alamina, iron oxide 

Fluoride of calcium 

Carbonate of lime 

Carbonate of magnesia 

Silica and insoluble silicates 

Alkalies, organic matters, &c., not estimated .... 

Total 



85.270 

not est. 

9.180 

.371 
4.780 

•399 



xoo.ooo 



The phosphates in this limestone were found to contain as 
^much as 31.815 per cent, of the weight of the rock of phos- 
.phoric acid, equal to 69.452 per cent, of tribasic phosphate of 
•lime ! 

This remarkable rock, on a pile thrown out for turnpiking 
purposes, attracted the attention of the writer, while riding 
along the road. Although it has been long known that the 
friable layers of our ** Blue limestone** are quite rich in phos- 
phates, a fact which the writer brought to the attention of the 
agricultural public as early as April, 1849, in the Albany Cul- 
tivator, of New York, yet no one up to this time, as far as is 
-known to him, has found any so rich in them as this. 

The subject is worthy of further investigation, especially in 
view of the agricultural and commercial value of the phos- 
phates for use as fertilizers. As is well known, the abundant 
phosphates of the rock substratum is one of the main causes 
of the great and durable fertility of our **blue grass soil,*' 
so-called, as well as of the superior development of the ani- 
mals reared and nourished on its products. 

SOILS OF FAYETTE COUNTY. 

No. 1 779 — ** Virgin Soil, taken from one half inch to six inches 
below the surface. From woodland pasture, which has been 
grazed for about seventy years. On elevated ground, near the 
remains of the old earth-works of the mound-builders. {De- 
scribed in Collins' History of Kentucky and elsewhere as on 
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the farm of Col. Mendith, wfio zvas the earliest proprietor of 
tfie farm,) On the farm of R, Peter. Same as described in 
No. 27 in volume /, old series, Kentucky Geological Reports. 
On the Lower Silurian formation. Collected by B, D, Peter. ^^ 
A rich grey-brown loam, containing a little fine-grained shot 
iron ore, and some small silicious particles. The bolting- 
cloth separated from the insoluble silicates, left after digestion 
of the soil in acids, a small portion of small roundish-whitish 
grains of partly decomposed silicates, but no pure quartz 
grains. 

No. 1780 — ''Subsoil of the preceding, taken from six to fourteen 

inches below the su7face,'' 

Soil rather more reddish than the surface soil. Contains, 
like that, a few small grains of shot iron ore and silicious par- 
ticles. The bolting-cloth separated a rather larger quantity 
of small rounded grains of undecomposed silicates; some 
appearing as casts of minute globular shells. 

No, 1781 — '^Virgin Soil. Open pasture, f, H. Talbutt's farm 
{^'Tlie Meadows''), late War fields : half a mile northeast of 
Lexington. From the top of a hill to tlie east of the hotise^ 
heavily set with blue grass. Sample taken to the depth of six- 
teen indies. Primitive growth: black walnut, black, blue, and 
white ash, elm, hickories, oaks, sugar-tree, &c. Has been 
long cleared. Lower Silurian formation. Sample collected 
by fohn H, Talbutt,*' 
Dried soil of an umber color; contains no gravel, but some 

little shot iron ore, &c. 

No. 1 782 — ''Subsoil of the next preceding ; taken to the depth of 
three feet from the surface,'' &c., &c. 

No. 1783 — ** Underlying clay of the same; taken at the depth of 
three feet below tfie surface. • Contains shot iron ore, manga- 
nese oxide," &c. 
Dried subsoil of a dirty light-brown color. The silicious 

residue contained a few small quartzose grains. 
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dOMPOSITION OF THESE FAYETTE COUNTY SOILS, DRIED AT ««^ F. 



No. 1779. 



No. 1780. 



No. 1 781. 



No. 1782. 



No. 1783. 



Organic and volatile matters . 
Alum'a and iron and mang. ox's 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates . 
Water, expelled at 380** F.. . 
Undetermined and loss . . . 



4.676 

9-570 
.230 
.140 

444 

not est. 

.287 

not est. 

82.860 

1.824 



3.085 

•10.445 

.220 

.r40 

.540 
not est. 

•343 

.192 

83.260 

1.234 

.541 



7.S00 

12.286 

1. 145 

•394 

.364 

not est. 

•735 

.084 

76.690 

1.300 



4.410 

14.427 

•545 

• 340 

.358 

not est. 

.402 

.301 

77.440 

•925 
.852 



4.40a 

19.921 

.>30 

.376 

.364 

not est. 

.75s 

72.540 
1.200 

•314 



Total 



100.031 



100.000 



100.798 



100.000 



100.000 



Hygroscopic moisture 

Potash in the insoluble silicates. 
Soda in the insoluble silicates . 



2.165 

1.274 

.211 



1.965 

1. 314 

.5«3 



.975 
.718 
.200 



3. "35 
.910 
.212 



3-525 
.644 
.167 



Character of the soil 



Woodland 
pasture. 



Subsoil. 



Virgin soil. 



Subsoil. Under clay- 



'Containing: of alumina, 6.093; iron peroxide, 4.330; and manganese oxide, .czo per cent. 

The analyses demonstrate the richness of these soils, more 
especially of Nos. i78i-'2-'3, which is shown in the small rel- 
ative quantity of silicious residue, and the comparatively large 
proportions of phosphoric acid and potash, &c. Although they^ 
may not have been submitted to the plow, they yet cannot be 
considered virgin soils, having been for a long time grazed, 
and been thus altered in composition. The ** Meadows" has 
been mostly cultivated as a stock farm, mainly for the raising 
of fine race-horses and improved cattle ; and there is reason 
to believe, from the large proportion of potash in the soluble 
form in this pasture land, that it was improved rather than 
deteriorated by the feeding of the stock upon it: the loss 
by grazing being more than compensated by the additional 
food supplied to the animals, in winter as well as other times. 

FLOYD COUNTY. 
COALS. 

No. 1784 — ''Coal. Snipes bank. Branch of Abbot fs Creek. 
Average sample from the outcrop. About two fiet ^hoi/m. 
Collected by A. R. CfdndalW 
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A pretty pure splint coal. Some fibrous coal and fine gran- 
ular pyrites between the laminae, and some external ferrugi- 
nous stain. 

No. 1785 — ''Coal, from Harris bank, oti Muddy Creek, one 
mile from Prestonsburg. Forty-four inches thick. Average 
sample by A. R. CrandalL'* 
A bright, pitch-black coal, with some bright pyritous scales,. 

and but little fibrous coal. A somewhat hard coal. 



No. 1786 — ''Coal. fas. H. Hatchers bank. Mouth of Abbott' s^ 
Creek. Bed forty-two to forty-six inches thick. Average sam- 
ple by A. R. Crandali:' 
A bright-looking, somewhat firm coal, with very little fibrous 

coal or pyrites. 

COMPOSITION OF THESE FLOYD COUNTY COALS, AIR-DRIED. 



specific gravity 



Hydroscopic moisture . . 
VoJntile combustible matters 
Coke 



Total 



Total vol a ile mailers . 
Fixed carbon in liie coke 
Ash 



Total 



Characier of tlie coke 



Color of the ash 



No. 1784. 



1.289 



3.20 
38.80 
58.00 



42.00 

5504 
2.96 



100.00 



No. 1785. 



.274 



2.50 
4080 
56.70 



100.00 



41.30 

56.70 

3-24 



100.00 



Li^ht 
spongy. 



Light 
chocolate. 



Spongy. 



Light 
brownish. 



No. 1786. 



1.307 



2.50 
38.56 
58.94 



4i.o6< 

53.44 

550 



100.00 



Light 
spongy. 



Light 
lilac-grey. 



Percentage of sulphur 



1.289 



1.895 



I.91S 



These are all remarkably pure and good coals. Their small 
ash per centage corresponds nearly with their low specific 
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gravity. Their proportion of sulphur is also moderate. Their 
large yield of volatile combustible matters, and their spongy 
coke, may make them profitably available for use in the gas- 
works. Doubtless they will be found very good for the smelt- 
ing and manufacture of iron. 

GRAYSON COUNTY. 
COAL. 

No. 1787 — '^ Coaly from the South or Allen bank, near the Falls 
of Rough Creek. Two feet thick. Collected by P. N. Moore.'* 
A pure-looking coal, breaking easily, with a shining pitch- 
like appearance, and an irregular, so-called, bird's-eye frac- 
ture. Has very little fibrous coal and no apparent pyrites, 
except some fine granular. 

COMPOSITION, AIR-DRIED. 

Specific gravity i*343 

fercSmb^Sa-tt;™-. : : ; : i%}■Vo.^^o^..^^.r^n.r^ .... 36.54 
<^''« (quite den.*) _63^{ SKclJ^r^h \\\\\ Jt 

100.00 100.00 

Per centage of sulphur . . • • 1.972 

FERRUGINOUS AND MARLY CLAYS OF GRAYSON COUNTY. 

No. 1788 — *' Ferruginous Clay. Nodular. Below the upper 
limestone. Hat Branch of Bear Creek. Three and a half 
io four feet thick.*' 
Of a handsome chocolate-brown color. Not adhering much 

to the tongue. Powder of a handsome grey-chocolate color. 

No. 1789 — ''Nodular Ferruginous Clay. Canolaway Creek** 
Resembles the preceding. 

No, 1790 — ''Marly Shale, found below the limestone. Hat 
Branch of Bear Creek. Four feet thick. Collected by fohn 
R. Procter.** 
Breaking easily when dry. Of a greyish-olive-green color, 

with some parts brownish. Not adhering much to the tongue* 

Powder of a handsome greenish-grey color. 
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"No. 1 79 1 — ^' Marly Shale. Hay craft's Lick. Similar to pre* 
ceding.** 
Of a dark olive-grey color when dry. 

I^o, 1792 — ''Red Marly Shale, same locality, &c., mixed with 
the preceding in the sample** 
Of a chocolate brown color. 

1^0. 1793 — ''Brown Marly Clay. Cedar Knob Lick** 

Of a dark reddish-brown or chocolate color when dry. 
Conglomeratic, with fragment of material similar to No. 1792. 

COMPOSITION OF THESE GRAYSON COUNTY FERRUGINOUS AND 
MARLY CLAYS AND SHALES, DRIED AT 2120 F. 



No. 1788. 



No. 1789. 



No. 1790 



No. 1 79 1 



No. 1792 



No. 1793 



■Alumina \ 

ilron and manganese oxides / 

Lime carbonate 

Magnesia 

Phosphoric acid 

fPotash ^t Total, obtained by Alston ; 
'Soda / includes insoluble silicate*. 
Silica and insoluble silicates . 
IVater expelled at red heat, &c, 



14.451 

1. 160 

1. 715 
1.089 
4.240 
.948 
74.360 
7.000 



312.282 \ 

^.588/ 

1.380 

1.643 

see b. 

5 -049 

1.060 

1^.380 

8.250 



26.221 

9.160 
6.629 
1.089 

4.944 

1.061 

44.760 

6.136 



27.811 

.880 
.824 
.X09 
5-554 
.657 
59.920 

4.245 



25.758 
1.580 

4.437 
.X02 

5.145 

.347 

58.960 

3.671 



23-071 

1. 180 

.497 
.089 

4.093 

.438 

60.760 

9.87a 



Total 



^104.963 



^105.632 



100.000 



100.000 



{ds The apparent excess is due to the alkalies in the insoluble silicates, which are estimated also in the total 
••alkalies given above. 

ib) Including phosphoric acid and manganese oxide, not separately estimated. 

(c) Iron peroxide. 

(4/) Containing of silica : 51.090; of alumina, iron and manganese oxides, and phosphoric add, 14.330. 

These ferruginous and marly shales and clays, when of a 
!good color, may be termed mineral paints, and be very profit- 
ably used in that way; but, in consequence of their large 
Tproportions of alkalies, especially of potash, as well as of 
T)hosphoric acid, they promise to be quite valuable, applied 
as top dressing, for renewing old worn-out tobacco soil. As 
they are found in enormous quantities over a very great ex- 
tent of country, the best method of making them profitably 
available is matter of great interest. 

Chemical analyses show that, while a portion of their alka- 
line constituents is soluble in acids, the larger part of them is 
Socked up in the insoluble silicates. Spread upon the soil, 
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therefore, without admixture or preparation, their ameliorate 
ing influence would probably result more from their large 
proportion of the elements of clay, giving the soil more con- 
sistence, and increasing its power of absorbing atmospheric 
agencies, &c., than from the alkalies or phosphoric acid, &c., 
they contain. In short, the application of these marls to the 
surface might be like the plowing up of a subsoil, rich in the 
mineral elements of plant food, but poor in the organic com- 
pounds which help to bring them into a soluble and available 
state. 

Exposed to the atmospheric agencies, however, the insolu- 
ble silicates undergo a gradual, slow decomposition, and their 
valuable ingredients are thus set free for the use of plants^ 
The decomposing remains of vegetables accelerate this pro- 
cess, and hence the great propriety of using these marls to- 
gether with stable manure or other organic fertilizers, or of 
employing a clover or other green crop, plowed in, as a means- 
of distintegrating the silicates. Doubtless poor exhausted 
land, which had been top-dressed with the marl, and then 
sowed in clover, which, after the growth of one or two sea- 
sons, was plowed in, would be found to be greatly improved 
in fertility. A similar result, in some degree, might possi- 
bly be obtained, in a single season, by the use of buckwheat^ 
plowed in at maturity. . 

A quicker mode of setting free the alkalies, &c., of these 
marls, would necessarily be more expensive. The process^ 
used in the chemical analysis, viz : that of heating, to a mod- 
erate red heat, the mixture of the finely-ground marl with a. 
large proportion of pulverized carbonate of lime, and about 
an equal proportion of sal ammoniac (ammonium chloride), is 
quite effectual in separating all the alkalies of the insoluble 
silicates. But it is somewhat expensive on a large scale. Ii> 
this process the mutual reaction of the carbonate of lime anct 
sal ammoniac produces carbonate of ammonia, which evapo- 
rates and is lost, and calcium chloride, which, ^ together witb 
the excess of carbonate of lime present (calcined in the pro- 
cess partly into caustic lime), cause the decomposition of the 
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silicates, and set free the alkalies. Calcium chloride and car- 
bonate of lime, then, are the essential decomposing agents in 
this process ; and as calcium chloride is present in the bittern 
^ater of all salt-works, and frequently thrown away as a waste 
product in other manufactories, or may be cheaply made by 
the application of hydrochloric acid to limestone, this process 
would be much more economical than that of the use of the 
-ammonia salt. Under the head of Clay county, in the present 
volume, are some remarks on the proposition to use the bit- 
tern water of salt-works for this purpose — an application of 
this waste product, which is yet more promising, from the fact 
that this water contains potash and other salts, which may also 
be valuable on the exhausted soil.* 

But, for the decomposition of the marl, not only must it be 
brought into a plastic state or be powdered, but the limestone 
-or lime, with which it is to be mixed, must also be in the form 
•of powder, so that they may be intimately mixed together and 
fully incorporated with the calcium chloride. With a cheap 
power and a good mill this might not be very expensive. In 
order to calcine the mixture, the plastic mass, produced by 
working up together the marl, lime, and solution of calcium 
•chloride, should be made up into lumps or brick-like masses, 
dried to a certain extent, and then calcined at a moderate red 
heat, not sufficient to fuse them. The time during which they 
•should be maintained at a red heat need not exceed a few 
hours. 

Other modes migbt be available ; as by the use of chlorine 
•gas, which, if the lumps of the marl are porous, would not 
necessitate pulverization. This gas is to be cheaply obtained 
from the low-priced hydrochloric acid and oxide of manganese 
mixed, and if it be allowed to pass slowly from above through 
the marl lumps contained in a tall, tight cylindrical receptacle, 
would exert considerable decomposing influence upon the sil- 

•It is generally believed that magnesium chloride is injurious to vegetation. As this 
4s present in the bittern water, careful experiments to test its utility would be necessary. 
But the magnesium chloride would be decomposed by the lime in the process of calcina- 
tion, and the free magnesia thus separated would not probably be injurious, notwith- 
■•tanding the long-standing prejudice against this earth. 
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icates. This process would doubtless be at least as expen- 
sive as the above named. 

The mere mixture of slacked lime with the powdered marl,, 
when applied to the land, would doubtless be beneficial in- 
accelerating its decomposition, and calcinincr them together 
at a moderate red heat might be yet more useful, especially 
if a little common salt be added. Indeed, merely calcining 
the clay alone, if the heat is not sufficient to fuse it, seems to 
set some of its alkaline constituents free; and hence, proba- 
bly, one reason of the improvement of old soil by the Englisb 
practice of paring and burning it. In numerous cases the 
writer has found the insoluble silicates to become more de- 
composable by the action of the acids after ignition.* 

No. 1794 — **LiMONiTE Iron Ore, containing clay iron-stone. 
Old Nolin Furnace property^ three and a half miles north of 
Bee Spring. West of the road at the head of one of tfuforks- 
of Decker Branch, On the road near the Brownsville and 

. Grayson Springs road. Average sample by P. N. Moored 
Generally soft and porous, of a brownish-yellow color, with 

denser and darker colored irregular laminae, and some nodules 

or portions of bluish-grey, fine granular clay iron-stone, which. 

is somewhat oolitic, with small whitish particles. 

COMPOSITION, DRIED AT 2I2<» F. 

Iron peroxide 4^*913 1 36.526 iron. 

Iron carbonate 5-735 / J"0-'" »'^""« 

Alumina 7*125 

Lime carbonate 9.410 

Magnesia carbonate .144 

Phosphoric acid .489 = .209 phosphorus. 

Sulphuric acid . .199 = .080 sulphur. 

Combined water and loss 8.905 

Silica and insoluble silicates 19.080 Containing 16.760 silica. 

100.000 

A good and sufficiently rich ore, with but a moderate pro- 
portion of phosphorus, likely to yield a good quality of iron,, 
if properly smelted. It contains nearly ten per cent, of car- 
bonate of lime, which will aid in fluxing it. 

*The simultaneous use of the marl and slacked lime as a top>dressing on a clover crop,, 
or as a preparation for a crop of clover, which is subsequently plowed under, would n<v 
doubt be quite ameliorating to the soil. 
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GREENUP COUNTY. 
COALS. 

No. 1795 — '^ Coal, from Turkey Lick bed, on Turkey Lick. Col^ 
lectedby A. R. Cratulalir 

A splint coal. Some parts seemingly quite pure, with but 
little fibrous coal; other portions in thin shaly layers, with 
granular pyrites in the fibrous coal. 

No. 1 796 — ** Coa/ 3. Turkey Lick CoaL Pennsylvania Furnace. 
Average sample from the lower and middle parts of the coal'* 
A splint coal, separating into thin laminae, with fibrous coal 

and fine granular pyrites between. 

No. 1797 — ''Coal, from Turkey Lick coal mines. Main entry ^ 
One hundred and eighty feet from the outcrop. Average sam- 
ple taken at that spot. By A. R. Crandall.*' 
A splint coal, pretty pure looking, but has some fine granu- 

lar pyrites in the fibrous coal between its thin laminae. 

No. 1798 — ''Turkey Lick CoaL Old entry. Hunnewell. Av- 
erage sample by A R. Crandall^ 
Like the preceding, but having less of the thinly laminated 

portion, with fibrous coal and granular pyrites between. 

No. 1799 — "Coal. Raccoon Furnace. Average sample by A.. 

R. Crandalir 

A splint coal, splitting into quite thin laminae, with much 
light fibrous ccfal and some fine granular pyrites between them. 

No. 1800 — "Coke, from Coal No. 3. Turkey Lick coal. Hun- 
newell Furnace, Collected by A. R. Crandalt.'* 
A bright spongy coke. 
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COMPOSITION OF THESE GREENUP COUNTY COALS AND COKE, AIR- 
DRIED. 





No. 1795- 


J^Q. 1796. 


No. 1797- 


No. 1798. 


No. 1799- 


No. x8qo. 


Specific gravity 


«-347 


i.33» 


1.380 


1.33a 


1.384 










P 

OI oo 


■ ■ ■ -s — 

4.00 

58.30 


4.56 
3668 

58.76 


4.60 


4.«1 




Volatile combustibl'e matten 


19.M 


Coke 


80.80 






Total 


loo.oo 


lOO.OO 


100.00 


ICO. 00 


100.00 








Total volatile matters 


39.00 
48.70 
la.30 


41.70 

51.60 
6.70 


4X.24 


39.40 
51.00 
9.60 


13. 00 


19.90 

75.10 
5.70 


Carbon in the coke 

^h 




Total 


100.00 


100.00 


100.00 


700.00 


100.00 


100.00 






'Character of the coke 


Spongy. 


Dense 
spongy. 


Light 
spongy. 


Dense 
spongy. 


Friable. 










Color of the ash 


Light 
Ulac-grey. 


Lilac-grey 


Very light 
lilac- igrey. 


Very light 
lilac-grey. 


Light 
lilac-grey. 


Nearly 
white. 




Per centage of sulphur ; 


1.60X 


a.645 


0.683 


0667 


0.925 


0.666 







By comparing the sulphur per centage in No. 1796, and in 
the coke made from it, No. 188, it will be seen that more than 
three fourths of the sulphur of the coal appears to be removed 
in the process of coking. But the smaller ash per centage 
in this coke seems to indicate that a purer sample of this coal 
ivas used in its manufacture. 

GREENUP COUNTY PIG IRONS. 

No. 1801 — ''Pig Iron, No. i Foundry iron. Hunnewell Fur- 

7iace'' 

Quite a coarse-grained, light-grey iron. Somewhat hard, 
but yields to the file. 

No. 1802 — ''Pig Iron. No. i hot-blast silver-grey or glazed 

pig. Pennsylvania Furnace.'' 

Moderately fine granular; whitish. Yields to the file and 
extends very little under the hammer. Quite brittle. 

No. 1803 — ''No. I Foimdry Iron. Pennsylvania Furnace'' 

Coarser grained and darker than the preceding. Yields to 
the file ; extends a little under the hammer. 
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No. 1804 — ''MiU Iron. Pennsylvania Furtuuey 

Finer grained, darker, and more dull than the preceding. 
Extends considerably under the hammer. 

No. 1805 — ''No. 2 Foundry Iron. Pennsylvania Furnace.'' 

Moderately fine-grained. Yields to the file ; extends but 
little under the hammer. 

No. 1806 — ''No. 2 Cold-blast Iron; made from blue ore alone. 
Laurel Furnace. Collected by P. N. Moore.'' 
A dark-grey, fine-grained iron. Extends somewhat under 

the hammer, but is brittle. 

No. 1807 — "Mill Iron. Hot-blast. Third casting with stone- 
coal. Raccoon Furnace. Collected by P. N. Moore." 
A fine granular iron. Yields to the file, and extends some- 
what under the hammer. 



COMPOSITION OF THESE GREENUP COUNTY PIG IRONS. 



No. 1801 



No. 1802 No. 1803 No. 1804 



No. 1805 



No. 1806 



No. 1807 



specific gravity , 



6.680 



6.927 



Iron 

Graphite . 

Combined carbon . . . 

Silicon 

Slag 

Phosphorus 

Sulphur 

Undetermined and loss 



92.284 

2.960 

.690 

3. on 

.880 

.474 
not est. 



90.630 
2.500 

.8 JO 
4.969 

.360 

.741 
.040 



92.060 

2.700 

.630 

3.104 

.300 

.710 

■o.?3 
.463 



94.764 

2.900 

.7S0 

.200 
.860 



92.856 
.3-230 

2.545 
.-^bo 
.817 
.046 
.146 



92.697 
2.100 
1. 000 
1. 813 

not est. 

.454 

.218 

1. 718 



Total , 



100.299 



I CO. 070 



100.000 [100.730 



Total carbon 



3 650 



3-330 



3 330 



3.680 



3 230 



3.100 



91 

2 



596 

900 
250 

477 
800 

247 
237 
493 



100.000 



3- 'SO 



While the total quantity of carbon in these pig irons does 
not vary much, there is a considerable difference in the pro- 
portions of silicon and phosphorus, both of which tend to 
make the iron brittle in the cold. The condition of the car- 
Jbon, whether it be in the state of graphite or in combination 
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with the iron, makes a great difference in the quality of the 
metal, as is well known. 

The cold-blast iron, No. 1806, made mostly from the **blue 
ore" (clay iron-stone), seems to contain nearly as much sul- 
phur as the hot-blast iron, No. 1807, made with stone coal. 
The label does not state what was the character of the fuel 
used to smelt the former. 

No. 1808 — **Iron Furnace Slag, from Raccoon Furnace, Green- 
up county, ^Mine-fall cinder,' with which little iron is made^ 
but much slag. Collected by A, R, Crandall^ 
Of a dark bottle-green color; nearly black in the mass; 

transparent in the thin edges. Quite fusible, without intu^ 

mescence, before the blow-pipe. 

specific gravity i- 2.868. 

COMPOSITION. 



Sirica 


47.960 
18.841 
20.462 

\^^ 

not est. 

.127 

.192 

2.045 

.405 

.125 


Containing of oxygen. 


'8.807 
5.819 

11887 

.347 
.104 


24.902 


Alumina 


Lime 


^m. 6.062 iron 

— .055 phosphorus. 
<-i .077 sulphur. 




Magnesia 

Iron protoxide 

Manganese protoxide . . . 

Phosphoric acid 

Sulphuric acid 

Potash 




Soda 












Loss 


17.415 


24.902 




Total • • • 


100.000 





The proportion of oxygen in the bases to that in the silica is- 
as I : 1.423 in this slag, and as the proportions in a good slag 
are about as i : 2, it is evident that too little lime has been 
used in the flux, and that consequently a large proportion of 
iron oxide has formed glass with the excess of silicious matter,, 
causing a serious loss. This cinder contains quite a consid- 
erable proportion of alumina, which seems to have carried 
with it more than the usual quantity of phosphoric acid into 
the cinder. The fact that the iron furnace slag may contain 
this injurious ingredient, and that probably alumina, lime in 
sufficient quantity being present, might be more instrumental 
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than any other material in the flux in removing it from the ore 
in the smelting furnace, contrary to the prevalent belief, was, 
pointed out by the writer in volume 4th of the first series of 
Kentucky Geological Reports, page 44. 

SOILS OF GREENUP COUNTY. 

No. 1809 — ''Virgt?i Soil. Woods, Sample taken to six inches. 

below the surface. Top of a hill (ridge), eight feet above bed 

of coal. White Oak Creek ^ Tiear Kenton Furnace. Collected ^ 

by f. A. Monroe,'' 

Dried soil of a brownish-grey color, mostly in friable lumps. 
Contains some fragments of ferruginous sandstone, and no- 
quartz sand. 

No. i^ 10 -^'^ Subsoil to the preceding, taken eighteen inches below- 

the surface. By f, A. Monroe J' 

Dried soil somewhat lighter colored than the preceding. 
Contains more ferruginous sandstone fragments, and some- 
small hollow nodules of limonite ore. The bolting-cloth sep- 
arated from the silicious residue a few minute quartzose parti- 
cles. 

No. 181 1 — '^Surface Soil to the depth of six inches, from a corn- 
field which has been in cultivation ten years. Valley of White- 
Oak Creek, About ten feet above the bed of the creek. Col^ 
lee ted by f, A. Monroe,'' 

•Soil of a light umber-grey color, mostly in friable lumps. 
The silicious residue contained a few small rounded grains of 
hyaline quartz. 

No. 181 2 — ''Subsoil to the preceding, taken at eighteen inches 

below the surface, f. A. Monroe." 

Subsoil of a light umber-grey color, slightly darker than 
the preceding; Contains fragments of brownish ferruginous^ 
sandstone. 



:86 CHEMICAL REPORT. 

<:OMP0SItiON OF THESE GREENUP CdUNTV SOILS, DRilED AT iii® F. 



No. 1809 No. 1810N0. 181 1 



No. 1812 



Organic and volalile matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid , 

Sulphuric acid 

Potash 

Soda 

Soluble silica 

Sand ancf insoluble silicates 

Water, expelled at 388® F 

Loss 

Total 

Hygroscopic moisture ......... 

Potash in the insoluble silicates . . . . . 

Soda in the insoluble silicates. . . . . . 

"Character of the soil . , 



5-590 
12.357 
.©45 
.366 
.083 
.003 

.433 
.023 
.130 

79 500 

1.250 

.220 



5.600 

15-693 
.070 

• -375 

.147 

a trace. 

.474 
.305 
.095 
76.060 
.950 
.231 



4.375 

7.060 

.270 

.083 

.lis 

.027 

•oqS 

.068 

.080 

86.890 

1. 100 



3-790 
6.656 

.745 
.067 
.109 
.033 
.193 
.163 

.135 

87.665 

.910 



100.166 



100.466 



1.900 

2.301 

.509 



2.235 

2.829 

.368 



1. 150 

1.220 

.520 



Virgin 
woodla'd 



Subsoil. 



Cultiva- 
ted field. 



1. 000 

0.817 

.380 



Subsoil. 



As is frequently the case, there is great variety in the 
character of these coal-measure soils; those from the hill- 
top being quite rich, while the others from the valley are 
much less fertile: anomalous differences, evidently attributa- 
ble to the original sources whence the soils were derived, or 
to the action of drainage waters, or other causes not known to 
us. 



HANCOCK COUNTY. 
COALS. 

No. 1 81 3 — '' Cannel Coal, Cloverport Oil Company's mines, 
about eight miles south of Cloverport. Entry No. 12, at main 
breast. Base of the coal measures. Average sample by C f. 
Norwood, Average thickness of the coal two and a half feet. 
It varies from twenty -two to thirty -six inches.^' 
A dull-looking, very tough cannel coal. Has no marked 

appearance of pyrites. 

:26o 
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No. 1 8 14 — ''Coal, from Hancock Coal Company s mines, below; 
Hawesville. {Owned by the American Cannel Coal^ Com- 
pany.^ Collected by P. N. Moored 
Quite a pure-looking, firm, pitch-black coal. Has some lit- 

tie bright pyritous scales and fine granular pyrites between. 

the laminae. 

No. 18 1 5 — ''Coal, from Milton Lawsons bank. Lead Creeks 
three miles from Hawesville. Average sample by P. N. 
Moored 

A splint coal, splitting into thin laminae, with considerable- 
fibrous coal and some granular pyrites between. Some exter- 
nal ferruginous stain. Has the appearance of having beea 
weathered. 

No. 1 8 16 — "Coal, from Robt. Estes bank. Back of Lewisport.. 

Sample by P. N. Moore.'' 

A pitch-black, rather firm coal, not all breaking into thin 
laminae. Has much fibrous coal and granular and lamellar 
pyrites. 

No. 181 7 — "Coal, from fames Masons bank, between Hawes- 
ville and Lewisport. Sample by P. N. Moore.'' 
Generally pitch-black and glossy — partly dull — on the cross^ 
fracture. Not generally breaking into thin laminae. Has not 
much fibrous coal, but considerable appearance of granular 
pyrites, and some external ferruginous incrustation. 

No. 18 1 8 — "Coal, from Colbert's bank, near Lewisport. Sample 

by P. N. Moore." 

A firm, pitch-black, glossy coal. Not much fibrous coal,, 
but considerable shining pyritous scales and granular pyrites. 
Does not all split into thin laminae. 

No. 1 8 19 — "Coal, from Bergenroth' s bank, near old Reverdy- 

mines. Sample by P. N. Moore." 

A firm coal, not all breaking into thin laminae. Has consid- 

er-able fibrous coal between the laminae, and some granular 

pyrites and external ferruginous -stain. 

26L 
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No. 1820 — ''Coaly from John C. Schafer's bank. Blackford 

Creek. Sample by P. N, Moore.'' 

A pitch-black, firm, glossy coal. Considerable fibrous coal 
between some of the laminae, and a few thin shining pyritous 
scales in the seams. 

No. 1 82 1 — ''Coal, from the Breidenback bank. Lead Creek. 

Sample by P, N. Moore'' 

Generally glossy pitch-black, with some dull, thin laminae^ 
having fibrous coal between, and visible pyritous scales and 
granular pyrites. 

No. 1822 — "Coal, from the Davidson bank, near HawesvilU. 

Sample by P. N. Moore." 

Appears to be a weathered specimen, having considerable 
^ferruginous stain. Otherwise resembling the preceding. 

No. 1823 — "Coal, from R. S. Lanum's bank, near HawesvilU. 
Sample by P. N. Moore." 

Resembles No. 1821. 
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Coal No. 181 3, from the Cloverport Oil Company's mines» 
is remarkable for the large proportion of volatile combustible 
matters it yields. 

HARLAN COUNTY. 
COALS. 

No. 1824 — ''Cannel Coal or Bitumiftous Shale, from Long- 
Branch of Martins Fork, Average sample of tJie weath- 
ered outcrop by P. N. Moore. Bed thirty-eight inches thick, **^ 
A dull-black, tough cannel coal. Fracture large conchoid- 

al, somewhat in layers. Some ferruginous and earthy incrus* 

tation. 

No. 1825 — ''Coal, from f. C Howard's bank. Clover Fork of 
Cumberland river, one mile above Mount Pleasant, Sample by 
P, N, Moore from near the limited outcrop. Bed four and a 
half feet thick'' 
A bright, pitch-black coal (semi-bituminous), having very 

little fibrous coal, and no visible pyrites.. 

No. 1826 — ''Coal, from Martin s Fork. Skidmore Creek, Taken 
from near tJie outcrop, by A, R, Crandall, Bed forty-two 
inches thick," 

A much weathered sample, containing much powdered coal. 
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COMPOSITION OF THESE HARLAN COUNTY COALS, AIR-DRIED. 





No. 1824. 


No. 1825. 


No. 1826. 


Soecific eravitv 


1. 510 


1.289 


1.35^ 




Hygroscopic moisture 


1.40 
34.60 
64.00 


1.70 


5.2a 
31.26 
63.54 


Volatile combustible mfttters 


Coke 




Total 


100.00 


100.00 


100.00 






Total volatile matters 


36.00 
39.40 
24.60 


37.40 

59.60 

3.00 


60.08- 


Fixed carbon in the coke 


Ash 


3.46 


Total 


100.00 


100.00 


100.00 






Character of the coke 


Dense. 


Very light 
spongy. 


Pulveru- 




lent. 


Color of the ash 


Chocolate. 


Light buff. 


Light buff. 


Per centaire of sulohur > 


1. 271 


0.750 


0.618 







No. 1824 contains a very large proportion of earthy matter, 
and might probably be considered bituminous shale. This^ 
however, does not prevent it from yielding even more volatile 
combustible matters than 1826, and nearly as much as 1825^ 
Its specific gravity is correspondingly high. The other coals 
yield less than the average quantity of ash, and give a large 
proportion of coke, and are superior coals, especially for the 
manufacture of iron, &c. 

HENRY COUNTY. 

No. 1827 — '* Metallic Lead, /rom the 'Silver and Spar Mines,^ 
three miles below Lockporty in the Lower Silurian, Collected 
by C. /, Noi'woody 

Brought to the laboratory to be examined for silver. Oils 
a careful analysis, by the wet way, no evidence of the pres- 
ence of that metal was found, although more than fourteen 
grammes were examined. 

VOL. I.-CHEM. 18. 265, 
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No. 1828 — ** Limestone, Lower Silurian^ from the same locality 

as t/ie above. Collected by C. /. Norwood.*' 

A fossiliferous, coarse granular limestone, of grey and buff 
•colors, containing more or less calc. spar, and having small 
irregular cavities lined with ochreous iron oxide. 

COMPOSITION, DRIED AT 2120 F. 



Lime carbonate 

Magnesia carbonate ^ 

Alumina and iron and manganese oxides, and phosphoric acid 

'Sulphuric acid, alkalies, &c 

Insoluble silicates 



Total, 



95.770 

1.378 

1.060 

undeter'ed 

.9S0 



99.188 



A good limestone, containing 53.631 per cent, of lime. 

HOPKINS COUNTY. 
COALS. 

No. 1829 — '^Coal D, from Diamond coal mine, about three 
quarters of a mile south of Earlington. (St. L. & S, E. 
R. R.) Average sample from along the entry, by C. f Nor- 
wood.'' 

A splint coal. Outer surfaces of most of the lumps some- 
what soiled with dirt. 

No. 1 830 — ** Coal D, from Saint Bernard coal mines, near Earl- 
ington. Upper drift. Bed three to four and a half feet tfiick. 
Average sample by C. f. Norwood.'' 
A deep black, glossy splint coal, with but little fibrous coal 

"between the laminae, and no appearance of pyrites. Some 

thin plates of gypsum in the seams. 

No. 1 83 1 — ''Coal B, from Fleming coal mine, otu mile below 
Earlington. Bottom part two feet thick. Sample by C. f 
Norwood." 
A pitch-black, glossy coal. Some fibrous coal and fine 

granular pyrites between some of the laminae, and bright py- 

ritous and lime sulphate scales in some of the seams. 
966 
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"No. 1832 — ''Coal B : same locality as the preceding. Top por- 
tion; four feet thick. Collected by C. f. Norwood.'' 
Resembles the preceding. 

No. 1833 — ''Coal B, from Hecla coal mines. St. L. & S. E. 
R. R., near Earlington. Average sample by C f. Norwood.'* 
A pitch-black, glossy coal. But little fibrous coal between 

the laminae. The sample has some thin scales of gypsum in 

some of the seams, and has some fragments in it of a thin 

»pyritous shaly parting. 

No. 1834 — "Coal B. Hecla mines, near Earlington. Average 
sample from the lower bench; about two feet four inches thick. 
By C.f. Norwood." 
Resembles the preceding. 

^o. 1835 — ''Coal B. St. Bernard coal mines ^ near Earlington. 
Lower drift. Average sample from the upper member; four 
feet thick. By C. f. Norwood." {See also 1830.) 
Resembles No. 1830. Has some scaly incrustations of lime 

sulphate. 

No. 1 836—* * Coal Dyfrom Hecla coal mines. Earlington. Care- 
fully sampled by C. f. Norwood. 
A pitch-black coal. Very little fibrous coal. Some scales 

*of lime sulphate, stained with iron oxide, in the seams, with 

3ome little shining pyrites. 
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All of them good coals, although some few of them exceed 
the average per centage in ash and sulphur. 

HOPKINS COUNTY SOILS. 

No. 1837 — '^Virgifi Soil, from woods ^ at Harrison Station, L. 
& S. E. R. R., about thirty miles from Henderson. Forest 
growth: white and red oaks, hickories, &c. Geological form-- 
ation above the sandstone. Collected by C. W. BeckhamJ* 
Dried soil of an umber-grey color; contains a very little 

ferruginous gravel. The silicious residue all passed through 

the bolting-cloth. 

No. 1838 — ''Surface soil, from a field twenty years in cultivc^ 
Hon in com and tobacco ; adjoining the locality of the preced- 
ing soil,'' dfc, dfc. 
Color of the soil like that of the preceding. It contains no 

gravel nor fine silicious sand. 

No. 1839 — ''Subsoil of the next preceding,'' &€., &c. 

Dried subsoil of a brownish-buff color; contains no gravel 
tior fine silicious sand. 

No. 1840 — ** Virgin Soil, from woods. Farm of J. D. Morton. 
Morton's Gap. St. L. & S. E. R. R. Forest growth : dog^ 
wood, sweet gum, white oak, &c., &c. Substratum sandstone. 
Collected by C. W. Beckham." 

No. 1 84 1 — "Surface Soil, from an old field fifty years in cul- 
tivation; next adjoining the preceding locality. Field said to 
have been once exhausted and overgrown with sassafras, black 
jack, elm, &c. Has been cleared again, and is now in tobacco. 
It has been most of the time in red-top meadow. Collected by 
C. W. Beckham." 
Contains no gravel or fine silicious sand. 



No. 1842 — "Subsoil of the next preceding," &c., &€. 
Contains no gravel or sand. 
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No. 1843 — ^* Virgin Soil, from the farm of John Wilson^ near 
Nortonsville. St. L, & S. E. R. R. Underlyijig rock sand- 
stone. Collected by C W. Beckham ^ 
Contains no gravel, but the bolting-cloth separated from the 

silicious residue a considerable quantity of clear quartz grains^. 

rounded and angular. 

No. 1844 — ^'Surface soil, from an old field fifty years in cultiva- 
tion: now overgrown with blackberry, sumach, &c., &c. Same^ 
locality as preceding,'' &c., &c. 

Contains no gravel, but a considerable proportion of fine- 
clear quartz grains, rounded and angular. 

No. 1845 — ''Subsoil of the next preceding'' &c., 6fc. 

Like the preceding, contains fine quartz grains. 
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These soils do not appear to have been derived from the 
sandstone which underlies them, being richer than might be 
expected from such an origin, and containing no great quantity 
of sand. They have doubtless been formed by the disinte- 
gration of other superincumbent strata, richer in the fertilizing 
mineral elements, or been modified by the admixture of light 
drift material. The exhausting influence of culture is to be 
seen in each case, as shown by the generally smaller propor- 
tions of potash, phosphoric acid, organic and volatile matters, 
&c., and the large quantity of sand and insoluble silicates in 
the old field soil, as compared with the virgin soil of the next 
adjoining field. 

These soils are not generally deficient in potash, except soil 
No. 1838, but their proportion of phosphoric acid is generally 
small, so that there is every reason to believe they would be 
much improved in productiveness by the use of phosphatic 
fertilizers, such as bone dust, superphosphate, or guano. As 
the tobacco culture is especially exhaustive of potash and 
lime, wood ashes, or some other fertilizer containing potash, 
might be advantageously used, together with the judicious 
application of lime. Both of these are best used with a clo- 
ver crop, which should be plowed in after a growth of one or 
two years. By such a process the old exhausted fields might 
be greatly improved. 

JACKSON COUNTY. 
COALS. 

No. 1846 — ''Cannel Coal, from Tom Coyles bank, seventeen miles 
southeast of Richmond, Represented to be twenty-one inches 
cannel and twenty-one inches bituminous coal. Bed about one 
hundred feet above the conglomerate. Sample from the weath- 
ered outcrop. By Wm, A. Gunn, Esq., Civil Engineer.'' 
A rather dull-looking cannel coal. Splitting, with difficulty, 

into layers, with not enough fibrous coal to soil the fingers^ 

and no apparent pyrites. 
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No. 1847 — ''Cannel Coal, from T. J ^ Ballard $ bank. Branch 
of Horse Lick, twenty-six miles from Richmond. A sub-con- 
glomerate coal. Specimen from the outcrop. By Wm. A. 
Gunn, Esq.'' &c. 

Resembles the preceding. Has a bird-eye structure in 
parts. 

COMPOSITION OF THESE JACKSON COUNTY COALS, AIR-DRIED. 





No. 1846. 


No. 1847. 


Soecific irrftvilv • 


1-338 


1. 321 




Hygroscopic moisture ■ • 


2.00 
41.00 
57.00 


2.00 


Volatile combustible matters 


43-66 
54.34 


Coke 




Total 


100.00 


100.00 






Total volatile matters 


43-00 
43 -JO 
13-90 


4S.66 

45.58 
8.76 


Tixed carbon in the coke 


Ash 




Total 


100.00 


100.00 






Character of the coke 


Spongy. 


Dense. 






'Color of the ash 


Very light 
buff-grey. 


Grey- 




lavender. 


•Per centage of sulphur 


1.049 


3.384 





Although No. 1846 contains more than the average pro- 
portion of earthy matters, it is yet quite valuable for fuel, 
especially for domestic purposes. No. 1847 is not so liable 
to this objection, and is a very good cannel coal. 

JESSAMINE COUNTY. 
MINERAL WATER. 

"No. 1848 — **Salt Sulphur Water, from a bored well, ninety feet 
deep, at Nicholasville, Brought by Mr, R, A, Dozvfiing.'' 
The water was obtained at eighty feet, and stands in the 

-well at sixty feet from the surface. Lower Silurian formation. 
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Specific gravity of the water = i .023. 

The water when brought to the laboratory smelt slightly of 
sulphuretted hydrogen, and was quite cloudy from the pres- 
ence of free sulphur, derived from the decomposition of that 
gas. It also contained free carbonic acid gas. 

The per centage of saline matters contained in it is 2.828, 
dried at 212° F. They consist of lime and magaesia sul- 
phates, and a considerable proportion of sodium chloride, with 
some lime, magnesia, and iron carbonates, marked traces of 
lithia, iodine, and bromine, and doubtless of salts of potash 
and soda. 

A quantitative analysis was not made at this time, but the 
water resembles the salt sulphur waters generally obtained by 
boring into the Lower Silurian limestone formation, of which; 
several analyses are given in previous volumes, and all of 
which are more or less like the celebrated waters of the Blue 
Lick Springs. 

JOHNSON COUNTY. 
COALS. 

No. 1849 — ^^ Cannel Coaly twenty-seven inches thick, Lick- 
Branch, half a mile above the mouth of White House Creek.. 
Ten miles above Peach Orchard. Collected by A, R. Cran- 
dalir 
Contains some bright pyrites, and is somewhat incrusted' 

with ferruginous material. Is generally a tough cannel coal.. 

No. 1850 — ''Rice's Coal. Head of fenny s Creek. Thirty 
inches thick. Average sample by A. R. Crandall.'' 
A pure-looking, glossy-black coal, with but very little fibrous- 
coal or pyrites. Somewhat hard and not breaking into so thin- 
laminae as the usual splint coals. Ferruginous stains on some- 
of the seams. 

No. 1 85 1 — ''Coal, from Wheeler's bank, near Paint sville. Bed' 
four feet six inches thick, without parting. Average sample- 
by A. R. Crandall'' 
A pure-looking, pitch-black coal. Rather firm. Has but 

little fibrous coal. Some few bright pyritous scales apparent. 
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COMPOSITION OF THESE JOHNSON COUNTY COALS, AIR-DRIED. 



No. 1849. No. 1850. 



No. 1851. 



Specific gravity 



Hygroscopic moisture . . . 
Volatile combustible matters , 
Coke 



Total 



1. 291 



.294 



I.28f 



2.00 
38.20 
59.80 



3.10 
38.60 

58.30 



2.66 
38.04 
59.30- 



100.00 



Total volatile matters . 
Fixed carbon in the coke 
Ash 



40.20 

51.00 

8.80 



41.70 

53.50 

4.80 



40.7a- 
56.30 
3.00- 



Total 



100. oo 



100.00 



100.00^ 



Character of the coke 



Dense. 



Li«hl 
Spongy. 



Sjjongy. 



Color of the ash 



Light 
lilac-grey. 



Light 

brownish- 

gfcy. 



Brownish. - 
grey. 



Percentage of sulphur 



0.956 



1.735 



I.29Ii 



Remarkably good coals» containing less than the usual pro- 
portions of sulphur and earthy matters. Being also quite- 
firm, they might very probably be employed, without coking,, 
in the smelting of iron in the high furnace. 

KNOX COUNTY. 

No. 1852 — Ferruginous Limestone. Labeled ''Rock from 
Poplar Creek; farm of W. H. Hutching, Specimen obtained 
from Col. John G, Eve by Prof N. S. Shaler ; together witk 
a specimen of metal smelted from it.'' 

A compact, fine granular, grey rock; weathered yellowish- 
brown on the exterior. Fracture flat conchoidal. Some very 
small bright crystals of pyrites on the seams. 
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COMPOSITION, DRIED AT 212® P. 

Iron carbonate ' . . . 13.532 -. 6.532 per cent, of iron. 

Alumina 2.699 

Manganese carbonate not det'd. 

'Lime carbonate • 42.260 

Magnesia carbonate 3 •072 

Phosphoric acid .089 

Sulphuric acid not det'd. 

Silicious residue 31.860 

Undetermined and loss 6.488 

100.000 

This ferruginous limestone is too poor for use in smelting, 
•except in mixture with richer ores, to answer as flux. Possi- 
'bly it might make a hydraulic cement if properly calcined. 

The bright white metal which accompanied this limestone, 
said to have been smelted from it, and supposed to contain 
silver, is simply white pig metal, containing more than ninety- 
two per cent, of iron, nearly one per cent, of phosphorus, 
•0.785 per cent, of silicon, 0.104 per cent, of sulphur and car- 
bon, &c. It is quite brittle and crystalline, somewhat in ap- 
pearance like antimony. Its color is more grey than that of 
silver. 

KNOX COUNTY SOILS. 

T^o. 1852 {a) — ''Virgin Soil, from the farm of A. B. Britton, 
three miles north of Barbourville, at the foot of Paint Hill 
Knobs. ^ Collected by C. W. Beckham, Rock substratum; 
sandstone.'' 

Dried soil of a light-brownish-grey color; contains some 
rounded ferruginous concretions. The bolting-cloth removed 
from the silicious residue a considerable proportion of small 
irregular particles of partly decomposed silicates, and a few 
minute scales of mica. 

No. 1852 {b) — ''Surface Soil , from a f eld twenty years in cul- 
tivation, from same farm and near the locality of the next pre- 
cedifig. Collected by C. W. Beckham'' 
Dried soil, containing so'me friable lumps, of a light-grey, 
<:layey soil, mixed with a light mouse-colored powdered soil 
and some ferruginous sandstone and cherty fragments. The 
bolting-cloth separated from the silicious residue a consider- 
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able. portion of particles of partly decomposed silicates (as- 
above). 

No. 1852 (c) — ** Virgin Soil, from the top of Paint Hill Knob^ 
three and a half miles north of Barbourville. Forest growth 
almost exclusively oak, hickory, and chestnut. (^Location of a 
Signal Station of the U. S. Coast Survey.) Substratum sand- 
stone. Collected by C. W. Beckham,'* 

Dried soil of a dark, brownish-grey color; contains small 
cherty and ferruginous sandy fragments. The bolting-cloth, 
removed from the silicious residue a considerable portion of 
minute particles of undecomposed silicates, a few reddish, 
rounded quartzose particles and minute scales of mica. 

No. 1852 (d) — ''Virgin Soil^from woods, on the farm of fudge^ 
Tuggle, one and a third miles south of Barbourville, in the- 
Cumberland River Valley. Principal forest growth : oaks^ 
hickories, dfc. Substratum sandstone. Collected by C. IV. 
Beckham.'* 

Dried soil of a light-umber-grey color. Quite a light soil — 
as light as wood ashes — contains no gravel. The bolting- 
cloth removed from the silicious residue a considerable pro- 
portion of small rounded quartzose grains. 

No. 1852 {e) — ''Surface Soil, from an old field sixty years iit 
cultivation ; now in meadow. Same locality as the next pre- 
ceding,'' &c., &c. 

Dried soil of a lighter umber-grey than preceding ; resem- 
bles it in other respects. 

No. 1852 (/) — "Subsoil of the next preceding," &c., <2fc. 

Dried soil of a lighter grey-buff color ; contains no gravel,. 
&c. (as above). 
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COMPOSITION OF THESE KNOX COUNTY SOILS. DRIED AT 2i2» F. 



Organic and volatile matters 

Alumina and iron and manganese oxides. 

Lime carbonate 

Magnesia 

Phosphoric acid 

' Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 

Water expelled at 380° F 

Loss 

Total 

Hygroscopic moisture 

Potash in the insoluble silicates 
' Soda in the insoluble silicates . 

i 

Character of the soil 



No. 1852 a 



3.453 

5-456 

.100 

.158 

.179 

not est. 

.X25 

.576 

89»'5 

.741 

.097 



No. x8sa d 



4.374 

8.781 

. 120 

.158 

.104 

not est. 

.261 

not est. 

85. 165 

.621 

.416 



xoo.ooo 



No. 1853 c 



No. 1852 </ 



5.658 

7.825 

.095 

.185 
not est. 

.467 

not est. 

84.765 

.909 



100.062 



a. 800 

2-835 

.045 

.016 

.055 

not est. 

.112^ 

.021* 

93 790 

.525 



No. 1852*. 



2.705 

1.904 

.130 

.cap 

.061 

not est. 

.094 

not est. 

94- 530 

•535 



X00.048 



No. 1852/ 



1.750 

3-644 

.045 

.025 

.031 

not est. 

.130 

not est. 

93«»S 
1.675 



100.515 



0.815 

1.648 

.130 



o 900 

Z.648 

.446 



1.025 

2.320 

.546 



0.950 

0-399 

-235 



0-435 
.409 
.150 



0-435 
.718 
.X19 



Viigin 
soil. 



Cultiva- 
ted soil. 



Virgin 
soil. 



Virgin 
soil. 



Old field 
soil. 



Subsoil. 



Soils a, 6, 3nd c contrast favorably with soils d, e, and /; 
-containing less sand and insoluble silicates and more potash, 
.phosphoric acid, organic and volatile matters, &c. A marked 
• difference may a!lso be observed in the proportion of alkalies 
-contained in the insoluble silicates. The first three named 
r soils, indeed, are peculiar in containing more silicates of the 
felspathic and micaceous character than common, indicating 
.a different origin from the latter named soils, and containing 
-a large proportion of the alkalies. The soils d, e, and ymay 
be called quite poor, naturally ; but they can be made produc- 
tive by proper management and the use of fertilizers, if they 
are sufficiently drained. 



LAUREL COUNTY. 
SOILS. 

No. 1853 — ''Virgin Soil, from a farm near Jackson's Steam 
Mill, nine miles south of London. Forest growth principally 
oaks and hickories. Geological formation^ carboniferous sand- 
stone. Collected by C. W. Beckham'' 

Dried soil of la'browmish umber-grey color ; contains some 
irregular fragments of ferruginous sandstone. The bolting- 
cloth separated from its insoluble silicious residue quite a 
large proportion of ^mall rounded white quartz grains. 
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No. iS54.-^**Sur/ace Soil, from an old field. Same locality as 

the preceding,'' &c. 

Dried soil of a lighter and more yellowish color than the 
preceding; contains less of fragments of ferruginous sand- 
stone, but fully as much of fine rounded white quartz grains. 

No. 1855 — ''Subsoil of the preceding,'' &c. 

Of a still lighter and more yellowish color (brownish-grey) ; 
contains no gravel, but a large proportion of minute white 
quartz grains. 

No. 1856 — ''Virgin Soil, from woods. Farm of fefferson Can- 
nifax, half a mile south of London. Forest growth almost 
exclusively oaks, a few maples, hickories, &c. Collected by C 
W. Beckham." 

Dried soil of a brownish umber-grey color; containing 
•clods of somewhat lighter color. Contains fragments of fer- 
ruginous sandstone or concretions in considerable quantity. 
Silicious residue contains some rounded white quartz grains. 

No. 1857 — "Surface Soil, from an old field sixty five years in 
cultivation ; uninclosed. Said to be worn out. Adjoining the 
woods from whence the preceding sample was takefi. Substra- 
tum^ carboniferous sandstone. Collected by C. W. Beckham." 
Soil lighter colored than the preceding ; contains fragments 

of ferruginous concretions or sandstone. Silicious residue 

contained some rounded white quartz grains. 

No. 1858 — "Subsoil of the next preceding," &c. 

Dried subsoil of a brownish-buff color; contains some fer- 
ruginous sandy concretions; less than in the two preceding. 
The insoluble silicious residue contained but a few quartzose 

jgrains. 
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COMPOSITION OF THESE LAUREL COUNTY SOILS, DRIED AT 2i2» F,. 





No. 1853 


No. 1854 


No. 1855 


No. 1856 


No. 1857 


No. 1858. 


Organic and volatile matters. . . 
Alumina and iron and mang. ox's 

Lime carbonate 

Magnesia .....* 


6. no 

5.298 

.no 

.on 

.077 

.229 

.149 

87.330 

1. 100 


4.882 
.130 
.025 
.083 
•312 
.268 
90.230 
•725 


2.450 
5.719 
.145 
.016 
.071 
.no 
.228 
90.780 
.400 
.081 

lOO.OOO 


5.990 
7.339 
.070 
.124 
.096 
.217 


3-475 

7.361 

.120 

•053 
.099 
.074 


3.740^ 
9.385 
.no 
.075 
.100. 
.447 


Phosphoric acid ..♦•.... 

Potash . . 

Soda . . . . • 


Sand and insoluble silicates . . . 
Water, expelled at 380° F. . . . 
Loss 


84.415 

1.075 

.674 

100.000 


87.740 
.675 
.403 

100.000 


85.365 
.725 
.053 

100.00^ 


Total 


100.414 


100.280 






Hygroscopic moisture 

Potash in the insoluble silicates . 
Soda in the insoluble silicates . . 


0.865 

.843 
.171 


0.550 
.661 
.2n 


0.575 

.892 

.214 


1.535 
.939 
.400 


0.800 

.862 
.623 


1.425 

.97S 
.57s 


Character of the soil 


Virgih 
soil. 


Old field 
soil. 


Subsoil. 


Virgin 
soil. 


Old field 
soil. 


Subsoil. 



These soils are pretty uniform in character, and, but for a 
paucity of phosphoric acid, which may be seen in them alU 
would be classed as of good average quality. 

LAWRENCE COUNTY. 
BLACK BAND IRON ORES. 

No. 1858 — ''Black Band Ore, from near Louisa; sent by CoL 
John Rice. Bed said to be thirty-one viches thick, of which 
twelve to sixteen inches are black-band, the rest bituminotcs 
shale'' 

A dull greyish-black, fine granular ore; some little bright- 
yellow pyrites apparent. 

No. 1 858 {a) — ''Black Band Ore, from same locality as preceding. 
{G aval farm, on the west fork of Big Sandy river. A four ta 
six feet bed of coal just below it.) Brought by Mr. John R. 
Procter:' 

No. 1858 {b) — ''Average sample of the Black Band Iron Ore, on 
Louisa Fork of Big Sandy river, six miles south of Louisa^ 
Collected by A. R. Crandair 
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Thickness of the layer about two feet, of which only about 
eight to twelve inches are of Black Band Ore. Latterly it 
has been reported as sixteen inches, at the bottom of the 
black shale which constitutes most of the bed. 

These several samples were examined as to their propor- 
tions of iron, phosphorus, sulphur, &c., with the following re- 
sults : 



No. 1858^. 



No. iSsSfl. 



No. 1858^. 



Specific gravity . . 

Iron 

Phosphorus .... 

Sulphur 

Lime .... 

Magnesia 

Bituminous matters 
Silica .... 

Alumina ..... 



3151 



not det*d. 



not det'd. 



33 . 264 
not det'd. 
.483 
not det'd. 
not det'd. 
not det'd. 
7.460 
not det'd. 



33 923 
not det'd. 
not det'd. 
not det'd. 
not det'd. 
not det'd. 
not det'd. 
not det'd. 



2S.74S 
•553. 
.354^ 

.150 

13.700 

6.360 

I 7 . 920 



The iron is mostly in the form of carbonate in the ore, as 
are also the lime and magnesia, and the phosphorus and sul- 
phur in that of phosphoric and sulphuric acids. The propor- 
tions of these two latter ingredients are somewhat large, but 
yet not so great as to prevent this ore from being made prof- 
itably available for foundry iron, &c., if it is to be obtained in 
sufficient abundance and as rich in iron as the samples 185S 
and 1858 (a). 

LAWRENCE COUNTY COALS. 

No. 1859 — ''Peach Orchard CoaL {Coal No. 3.) Millers 
Branch opening. Collected by A. R. Crandall.'' 
A pitch-black coal, breaking in thin laminae, with some 
fibrous coal and &ne granular pyrites between* Some exter- 
nal ferruginous stain. 

No. i%6o^^*' Peach Orchard Coal. {CocU No, %^ SaMe local- 
ity. Sample sameurhat weatker'ed. Collected by A, R. Cran- 



dair 
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No. 1 86 1 — ^'Cannel Coal. Little Laurel Creek. Collected by 
A. R. Crandalir 
Shows very little pyrites. 

COMPOSITION OF THESE LAWRENCE COUNTY COALS, AIR-DRIED. 



No. 1859. 



No. i860. 



No. 1861. 



'Specific gravity . 



X.317 



not est. 



I.24S 



Hygroscopic moisture . . . . 
Volatile combustible matters . 

<::oke 



3.26 
34.22 
62.52 



3.24 
36.56 
60.20 



1.84 
48.16 
50.00 



Total . 



100.00 



100.00 



Total volatile matters . . 
Fixed carbon in the coke . 
.Ash 



37.48 

55.36 

7.16 



39.80 

54.96 

5.24 



50.00 

44.74 
5.26 



Total. 



100.00 



100.00 



'Character of the coke . 



Dense. 



Dense. 



Dense. 



•Color of the ash. 



Light 
brownish- 
grey. 



Light 
lilac-grey. 



Buff. 



Per centage of sulphur . 



0.901 



[.189 



1.076 



The Peach Orchard coal has a high reputation where it is 
T^rought into market, and many samples show a much smaller 
proportion of ash than is given above. An analysis reported 
l)y the late Dr. Owen (volume I, old series, Kentucky Geolog- 
ical Reports, page 69) gives only the small ash per centage of 
2.85. The proportion of sulphur is also quite small. This 
•coal is a semi-cannel or splint coal, and might very probably 
be employed with advantage in the smelting of iron, without 
coking. It is an admirable fuel for domestic purposes. 

LAWRENCE COUNTY LIMONITE IRON ORES. 

No. 1862^ — ''Limestone Ore; portions of three samples y from dif- 
ferent localities, mixed. On upper Blaine Creek. Collected 

by A R. Crandali:' 
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No. 1863 — ''Red Kidney Ore, from near the mduth of Cherokee 
Creek, about fifty feet above the limestone ore. Collected by A. 
R. Crandall'' 

COMPOSITION OF THESE LIMONITE ORES, DRIED AT 212® F. 



No. 1862. 



No. 1863. 



-Iron peroxide 

Alumina 

-Manganese oxide. .... 

Lime carbonate 

Magnesia 

Phosphoric acid 

'Sulphuric acid ...... 

-Combined water 

Silicious residue 

Loss 

Total 

Per centage of iron . . . 
'Per centage of phosphorus 
Per centage of sulphur . . 
'Per centage of silica . . . 



67.515 

1.280 

not est. 

a trace. 

a trace. 

.135 

.4^3 

lo.iqo 

20.480 

.017 



55.693 

1. 151 

not est. 

a trace. 

a trace. 

.284 

.30a 

10.510 

31.280 

.780 



100.000 



xoo.ooo 



47.250 
.059 

•'75 
16.960 



39.105 
.124 
.lit 

25.660 



These are quite good iron ores, rich enough in iron, and 
.containing less than the usual proportion of phosphorus. 

No. 1864 — **BiTUMiNous SiLicious PETRIFACTION. IHsh Creek. 

Probably associated with Coal No. 2. Collected by A. R. 

Cra7tdaliy 

Presenting the appearance of fibrous coal which has been 
infiltrated with silica. 

COMPOSITION, AIR-DRIED. 



Silica and silicates 

<Iarbonaceous matter . . . . 
Alumina and iron oxide, &c. 

Lime carbonate 

Water and loss 



Total 



80.66 
13.40 

1.80 
.26 

3.88 



100. 00 



LEE COUNTY. 
COALS. 

3Mo. 1865 — ''Coal, from Daniel Scotfs bank, three quarters of a 
mile above Proctor. Bed thirty-six inches thick. Sample by 

A. R. Crandali:' 
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A pitch-black splint coaI» having but little fibrous coal. 
Some fine granular pyrites between the thin laminae. 

No. 1866 — " Coal^frqm the same locality as the last, from another 
entry. Bed forty-one inches thick. Sample by A. R. Cran^^ 
dalir 
Resembles the preceding. 

No. 1867 — ''Pryses Coal. Lower Stufflebean Creek. Three 
quarters of a mile west of Beattyville. Average sample from 
two places, two hundred and two hundred and eighty-six yards 
from the mouth of the entry. By A. R. Cra?tdall. Thick- 
ness of bed thirty-six to forty inches.*' 

A pure-looking, pitch-black, glossy splint coal, with very lit- 
tle fibrous coal and fine granular pyrites between the laminae. 

No. 1868 — ''Coaly from Phillips' bank, on Mirey Branch. Prob- 
able average thickness of the bed forty inches. Average sam.- 
pie from the stock pile, by A. R. Crandall.'' 
Resembles the preceding; contains some sma.ll scales of 

bright pyrites. 

No. 1869 — ''Coal, from R. B. famesons bank, two miles below 
BeattyviUe, on Mikes Branch. Average sample by A. R. 
Cr and all.'' 
A splint coal. Has some fibrous coal and granular pyrites* 

284 



CHEMICAL REPORT^ IQ5 

COMPOSITION OF THESE LEE COUNTY COALS, AIR-DRIED. 





No. 1865. 


No. 1866. 


No. 1867. 


No. 1868. 


No. 1*69. 


Specifit gravity 


1. 331 


1-334 


X.307 


».3o7 


1.330 


Hygroscopic moisture 

Volatile combustible matters . . 
Coke 


2.30 
38.10 
59.60 


2.10 

38.10 
59.80 


4.00 
3S.50 
60.50 


3.IO 
36.64 
60.26 


3.40 
32.70 
63.90 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 






Total volatile matters 

Fixed carbon in the coke • • . 
Ash 


40.40 


40.20 

'lit 


39-50 

55.50 

5.00 


39-74 

56.96 

3.30 


36.10 

57.60 

6.30 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 






Character of the coke 


Light 
spongy. 


Spongy. 


Light 
spongy. 


Dense 
spongy. 


Spongy. 


•Color of the ash 


Lilac-grey. 


Lilac-grey. 


Light 
lilac-grey. 


Light 
buff-grey. 


Light 
lilac-grey. 


Per centage of sulphur .... 


2.356 


3-991 


1. 041 


1.030 


1.368 



These coals resemble, in their general properties, those of 
Lawrence county, reported on above; and although some of 
these contain a little more sulphur than those, the remarks 
appended to the latter are equally applicable to these. 

LEWIS COUNTY. 
SOILS. 

No. 1870 — ''Soil, from the Ohio bottom, border of creek; ten feet 
from its surface, about three arid a half miles above Quincy. 
Collected by N. S. Shalerr 

Dried soil mostly in friable lumps, of a light brownish-grey 
<:olor; contains no gravel. Silicious residue contains quartz- 
ose sand, which will not pass through fine bolting-cloth. 

No. \Zt\-^'' Subsoil of tfie preceding ; taken one to three feet 

below the surface'' &c,, &c. 

Dried subsoil in friable lumps, somewhat lighter colored 

than the surface soil; of a light yellowish-grey color. 
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*No. 187 2 — * * Old Field Soil, cultivated for over fifty years ; never 
overflowed. Back of the Ohio bottom, on Scaffold {or '* Scuf- 
fle'*) Creek, three and a half miles above Quincy, and above- 
locality of the two preceding. Produces forty bushels of cont 
to the acre on an average. Collected by N. S. Shaler'' 
Dried soil of a light-grey color, slightly less yellowish than 

the next preceding, and slightly darker. 

COMPOSITION OF THESE LEWIS COUNTY SOILS, DRIED AT 212O F. 



No. 1870. 



No. 1871. 



No. 1872. 



Organic and volatile matters 

Alumina and iron and manganese oxides , 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Soluble silica 

Sand and insoluble silicates 

Water expelled at 380® F 

Loss 



3.325 
10.965 
.125 
.266 
.125 
a trace. 
.501 
.116 
,095 

83.465 
1.025 



2.665 

8.995 

a trace. 

.092 

.125 

.015 

.128 
.095 
86.365 
.685 
.448 



4.425 

9.545. 
.180 
.208 
.205 
.050- 
.462 
.134 
.085 
83.100- 

1.725 



Total . 



X00.008 



100.000 



100.119- 



Hygroscopic moisture 

Potash in the insoluble silicates . 
Soda in the insoluble silicates . . 



3.000 

1.843 
1.036 



2.225 

1.233 
.868 



2.335 

1.138- 

•954 



Character of the soil. 



Surface 
soil. 



Subsoil. 



Old field 
soil. 



These soils, evidently composed of fine detritus deposited 
by the water of the river, contain more than the average 
quantity of potash in a state of combination soluble in acids, 
and hence immediately available for plant growth. The pro- 
portions of organic and volatile matters, of phosphoric acid 
and lime, as well as of the alkalies in the insoluble silicates,, 
are not more than the average. No. 1871 subsoil is especially^ 
deficient in lime. Yet they may well be characterized as fer- 
tile soils, more especially No. 1872. 
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LINCOLN COUNTY. 

No. 1873 — ''CisAY.from the head waters of Green river ^ on the- 
land of Mr. Thos. JV, Vamon. Bed two to four feet from 
th€ surface, and said to be forty-two to forty-five feet thick r 
resting on black shale y which is fifty feet thick. Salt water is 
found by boring at the depth of eighty-four feet, and some little 
petroleum in the sandstone. Sent by Senator Vamon '^ 
Clay imperfectly laminated, of a dark olive-grey color^ 

Fuses before the blow-pipe. Burns of a grey-buff color. 

COMPOSITION, DRIED AT 2i2<» F. 



Silica 

Alumina. . . . . 

Iron protoxide • < 
Lime ...... 

Magnesia . • . . 
Potash . . . . . 

Soda 

Water and loss . , 
Phosphoric acid . 

Total. ... 



61.580 
23.946 

5.814 
.201 
.850 

1.542 
.362 

5.70s 
not det'd. 



100.000 



The considerable proportions of the iron oxide, lime, pot- 
ash, and soda prevent this clay from being refractory in the 
fire. But while it is therefore unfit for the manufacture of 
fire-bricks, it will yet answer well for ordinary pottery, terra 
cotta work, or tiles. 

CRAB ORCHARD SALTS (sO-CALLED). 

The saline matters obtained by the evaporation of the saline 
waters of Crab Orchard and vicinity, Lincoln county. 

No. 1874 — ''Crab Orchard Springs Salts; put up by the Crab 
Orchard Salts Company. Said to be obtained from the waters 
of various springs mixed. Evaporated at the Springs, and 
warranted genuine, as sold in sealed bottles by f. B. Wilder 
& Co., Louisville J' 
A granular salt, colored light-buff with iron peroxide. Dried 

for about a month, in the water-bath it lost 33.715 per cent, of 
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its weight by the evaporation of water ; mainly water of crys- 
tallization. 



No, 1873^^** Crad Orchard SalU; furnished by Messrs, Arthur 

Peter & Co., J^ouisviiie, from their stock; gbiained by Dr. 

I^mey Egbert^ druggist, of Crab Orchard. Said also to be 

derived from various springs.'' 

ThU also is in granular lumps, and presents various shades 
of buff color, from the presence of iron peroxide. 

COMPOSITION OF THESE SAMPLES OF CRAB ORCHARD SALTS, DRIED 

AT 31?'' F, 



Magnesia sulphate 

Soda sulphate 

Potash sulphate 

Lime sulphate 

Lithia sulphate 

Sodium ohloride 

Lime carbonate 

Jiif agnesia carbonate 

Iron peroxide 

Silica 

'Water of crystallization and loss, 

Total 



No. 1874. 



54.842 

13.566 

2.707 

2.149 
.038 

2.954 
.032 
.089 
.078 
.124 
23.421 



100.000 



No. 1875. 



60.627 
8.260 
a. 814 

1.795 
.028 

1.874 
.018 
.036 
.028 
.118 
24.402 



These salts have quite an extensive medicinal use in some 
localities. The proportions of lithium salt shown in the above 
analyses is not so great as is generally claimed for these salts. 

MADISON COUNTY. 
CLAYS. 

No. 1876 (a) — ''Potter's Clay {quality No. i). Upper Silurian. 

Waco, nine miles east of Richmond. Collected by A. R. Cran- 

dalir 

A light-grey soft clay, with some ochreous stains and infil- 
tration. 

No. 1876 (b) — ''Potter's Clay {quality No. 2). Same locality'* 
&c., &c. 



Of a bluish-grey color. 
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COMPOSITION OF THESE CLAYS» DRIED AT aia* F. 



No. 1876 a. 



No. 1876^. 



:Silica . 

Alumina, iron and manganese oxides, and phosphoric acid 

Lime carbonate 

Magnesia 

Potash , 

Soda , 

•Combined water and lost 

Total 



59 976 

27.640 

.980 

.606 

3-93« 

•547 
7.020 



56.960 

28.740 

.aoo 

.75a 
».5oa 

.315 
10.531 



Neither of these would answer for fire-clay, because of their 
large proportions of alkalies, lime, magnesia, iron oxide, &c. 
The iron was not separately determined, and hence the rea- 
son why the one is better than the other for the use of the 
potter was not clearly ascertained. Possibly the smaller pro- 
portion of silica and larger amount of alumina, iron oxide, 
&c., have something to do with it. These are good clays 
for ordinary stone-ware, &c. 

MADISON COUNTY COALS. 

NcK 1877— 7** Cb«/, from Coxs coal bank. Top of Big- Hill. 

Bed forty inches thick, A sulhconglomerate coal. Average 

sample by A. R. Crandall'' 

A deep-black splint coal, splitting into very thin laminae, 
with much fibrous coal and some little pyrites, some of which 
is in a small shot form. 

No. 1878 — ''Coal, from M. Marans mine. Top of Big Hill, 
on the road. Bed said to be thirty-six to forty four incites 
thick. A sub-conglomerate coal Sample {jiiore sulphurous 
than usual) brought by Mr. Wm. A. Gujin, Civil Engineer, 

&c:' 

A pretty pure-looking splint coal, with very little fibrous 
-coal, but considerable fine granular pyrites between the lami- 
nae. 

289 



no CHEMICAL REPORT, 

COMPOSITION OF THESE MADISON COUNTY COALS. 



No. 1877. 



No. 1878. 



Specific gravity 

■■'■'■' — — " 

Hygroscopic moisture . . . 
Volatile combustible matters 
Coke 

Total 

Total volatile matters . . . 
Fixed carbon in the coke . • 
Ash 

Total 

Character of the coke . . . 

Color of the ash 

Per centage of sulphur . . . 



1. 281 



2.66 
33.68 
63.66 



1.282 



1.90 
45.76 
52.34 



36.34 

56.16 

7.50 



47.66 

44.86 

7.48 



100.00 



Dense 
spongy. 



Nearly 
white. 



Dense. 



Nearly 
white. 



0.824 



2.8 



These two samples, from the same bed evidently, present 
remarkable differences; No. 1878 giving off much more vola- 
tile combustible matters, and leaving less carbon in the coke 
than the other, approaching more nearly to the character of a 
cannel coal than that. The relative proportions of sulphur 
are also very different ; all illustrating the great variations in. 
composition which may appear between a selected hand speci* 
men and an average sample of the whole bed. The coke- 
obtained from No. 1877 is somewhat dense and fine cellular. 



MAGOFFIN COUNTY. 
COALS. 

No. 1878 (a) — ''Salyersville Coal. Lower part ; fourteen inches 

thick. Half cannel. Collected by A. R. Crandall.'' 

A sample partly cannel and partly bright bituminous or 

splint coal. No apparent fibrous coal or pyrites. 
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No. 1879 — '^Salyersville CoaL t/pper part; eighteen inches 

thick. Collected by A. R, Crandaliy 

A pure-looking, pitch-black coal, with very little fibrous coal, 
and no apparent pyrites. 

No. 1880 — ''Coal, from Amos Davis bank, on Licking river. 

Bed forty-four inches thick, with a five-inch parting. Sample 

by A, R. Crandalir 

A firm, pitch-black splint coal, with some fibrous coal and. 
fine granular pyrites between its thin laminae. 

No. 1 88 1 — '* Coal, from Stacy e coal bank, near the mouth of fohn^ 
softs Creek. Bed four feet thick, zvithout parting. Average 
sample from near tlie outcrop. By A. R. Crandall.'' 
A somewhat mixed sample. Mostly bright, pitch-black coal, . 

with some little dull, and seemingly cannel coal. 

No. 1882 — ''Colvins Cannel Coal. Bed three feet thick. Aver- 
age sample from the main outcrop. By A. R. Crandall'' 
Rather a dull-looking cannel coal. Portions showing a/, 
somewhat fibrous structure ; other portions splitting into thin^ 
laminae. Has very little fibrous coal and no apparent pyrites- 
Surfaces soiled somewhat with dirt. 
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COilfK>SITIOH OF THESE MAGOFFIN COUNTY COALS, AIR-DRIED. 





No. 1878^1. 


No. 1879. 


No. 1880. 


No. 1881. 


No. iSSd. 


'Specific gravity 


1.275 


1.292 


».309 


1.270 


1.239 


Hygroscopic moisture 

Volatite conbustiMe matters » . 
Coke 


t.8o 
45.60 
52.60 


2.70 

38-04 
59.26 


4.34 
37.36 
58.30 


3.70 

g:2 


2.30 
51.90 

45.80 




Total 


100.00 


100.00 


100.00 

41.70 

53.14 

5.16 


100.00 


loo.oo 






Total volatile matters 

Fixed carbon in the coke . . . 
A»k 


47.40 

43.40 

9.20 


40.74 

51.62 

7.64 


40.34 

54.68 

4.98 


54.20 

37.56 
8.24 




To4al 


100.00 


100.00 


100.00 


100.00 


100.00 


Character of tke coke 


Dense 
spongy. 


Light 
spongy. 


Spongy. 


Light 
spongy. 


Very 
dense. 


Color of the ash 


Buff-grey. 
0.688 


Very light 
bro'h-grey. 


Light pur- 
plish-grey. 


Light 
buff-grey. 


Brownish- 
grey. 


Per centage of sulphur .... 


1.470 


1.357 


0.944 


1.415 



All of these coals are good, and most of them very good, 
-containing but a moderate or small proportion of ash, and less 
than the usual quantity of sulphur. The cannel coals, al- 
though leaving more ash than the others, would doubtless 
produce fully as much heat, in equal weights of the coals, 
because of their larger proportions of hydrocarbons: it be- 
ing a well-established fact that hydrogen will give out three 
times as much heat as carbon, when they are burned in equal 
weights. 

MARTIN COUNTY. 
COALS. 

No. 1883 — ''Coal No. I, from Warfield. Mouth of Collins^ 

Creek. Entry near the salt-works. Average sample from 

upper four and a half feet bed. By A. R. Crandall''' 

A jet-black, pure-looking coal, breaking into thin laminae, 

with some fibrous coal and fine granular pyrites between. 
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No. 1884 — ''Coal. Warfield. Opening in the face of the hilt 
on Tug Fork, three hundred feet above low water. Sample By 
A. R. Crandali:' 

Aspect of the goal a little more dull than that of the pre- 
ceding. 

No. 1 885 — ** Warfield Splint Coal. Three hundred and one feet 
above the main Warfield coal. Bed three feet thick, with two - 
thin clay partings. Sample by A. R. Crandall,'' 
Has fibrous coal between the laminae, but little appearance 

of pyrites. Some little ferruginous stain on the seams. 

No. 1886 — ''Eight Feet Coal. Head of Laurel Fork of Nat's 
Creek. Sample from an old opening. By A. R. Crandall.^^ 
Rather a dull -looking coal. Has but little fibrous coal and 
no apparent pyrites between the laminae. Some little ferrugi- 
nous stain. 

No. 1887 — ''Coal No. I. Warfield. Sample from two rooms. ^ 

By A. R. Crandair 

Generally a glossy, pitch-black splint coal. Has very little 
fibrous coal, generally, between the laminae. Some thin scales . 
of brassy pyrites in some of the seams, and occasional layers^ 
of fibrous coal with granular pyrites 
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COMPOSITION OF THESE MARTIN COUNTY COALS, AIR-DRIED. 



"Specific gravity 

Hygroscopic moisture . . . . 

*" Volatile combustible matters. 

Coke 

Total 

Total volatile matters . . 
Fixed carbon in the coke 
Ash 

Total 

** Character of the coke . . 

"Color of the ash 



"Per centage of sulphur . . 



No. 1883. 



1. 351 



2.16 
33.60 
64.24 



100.00 



35.76 

55.06 

9.18 



100.00 



Light 
spongy. 



Brownish- 
grey. 



2.563 



No. 1884. 



1.358 



2.50 
33.70 
63.80 



100.00 



36.20 
52.62 
II. 18 



Light 
spongy. 



Light 
lilac-grey. 



0.754 



No. 1885. 



1.358 



2.24 
33-06 
64.70 



100.00 



35.30 
52.70 
12.00 



100.00 



Dense. 



Very light 
lilac-grey. 



0.604 



No. 1886. 



1.367 



3.50 
31.94 
64.56 



35.44 
52.06 
12.50 



100.00 



Dense. 



Very light 
lilac-grey. 



0.873 



No. 1887. 



1.30a 



2.00 

35." 
62.88 



100.00 



37." 

54.82 

8.06 



Dense. 



Lilac-grey. 



0,983 



These Martin county coals generally contain rather more 
^than the average amount of earthy matters, but less than the 

usual quantity of sulphur. Their rather large proportion of 
^sh, however, does not materially detract from their value for 

use in manufacturing processes, or for fuel. 

m'lean county. 

No. 1888 — **Bituminous Suklk (so-called cannel coal), from 
near Wrightsburg. Collected by C /. Norwood '' 
A somewhat tough, dull-looking bituminous shale. Some 

•ferruginous stain on the exposed surfaces. 

No. 1889 — **CoAL, from near Wrigktsburg. Average sample 

by C. f. Norwood,'' 

A jet-black, splint coal, with very little friable fibrous coal 

.and granular pyrites between some of the thin laminae. 
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COMPOSITION, AIR-DRIED. 



"5 



No. i8S8. 



No. 1889. 



"Specific gravity . 



not det'd. 



1. 241 



Hygroscopic moisture . . . 
Volatile combustible matters 
•Coke • . . 



1.60 
36.40 
62.00 



3.30 
36.00 
60.70 



Total . 



100 00 



100.00 



Total volatile matters 

* Carbon in the coke. . 

Ash 



38.00 
31.36 
30.64 



39.30 

57.88 

2.82 



Total, 



* Character of the coke , 



Friable. 



Light 
spongy. 



' -Color />f the ash . 



Brownish 
lilac-grey. 



Buff-grey. 



Per centage of sulphur . 



not est. 



1.024 



The coal No. 1889 is remarkably pure and good. The 
'bituminous shale or impure cannel coal might, in many cases, 
be profitably used as fuel, notwithstanding its large ash per 
centage. 

MORGAN COUNTY. 
COALS. 

No. 1890 — ''Pierat's Cannel Coal. Collected by A. R. Cran- 

dalir 

A tough, somewhat dull-looking coal, breaking with diffi- 
culty into thin laminae. Has a satiny lustre on its cross frac-, 
ture. Contains no apparent pyrites or fibrous coal. The 
sample is mixed with a little attached brittle, glossy, splint 
^coal. 

No. 1 89 1 — ''Cannel Coal, from Maynhier's bank. Elk Fork of 
Licking river. Layer of cannel coal two feet two inches thick. 
Collected by A. R. Crandall.'' 
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A dull-black, clean-looking coal. Fracture somewhat fi- 
brous across the laminae. No fibrous coal or apparent pyrites* 

No. 1892 — '^Six-foot Coal. Near West Liberty. Collected by 

A. R. Crandalir 

A soft splint coal, breaking into thin laminae, with fibrous 
coal between, but no apparent pyrites. 



COMPOSITION OF THESE MORGAN COUNTY COALS, AIR-DRIED. 




No. 1890. 


No. 1891. 


No. 1892. 


SDCcific cravitv 


1.230 


1. 331 


I.35J 




HvfirroscoDic moisture .....■•... 


2.06 
49.64 
48-30 


2.30 
41.60 
56.10 


4.2S 

35-24 
60.5a 


Volatile combustible matters 


Coke 




Total 


100.00 


100.00 


100.00- 






Total volatile matters 


51.70 

43.20 

5.10 


4390 
44-70 
11.40 


39-50- 
50.10 
10.40 


Fixed carbon in the coke 


Ash 




Total 


100.00 


100.00 


100.00- 






Character of the coke •• • 


Spongy. 


Very dense 
spongy. 


Dense 




spongy. 


Color of the ash 


Light 
buff-grey. 


Grey-buff, 


Nearly 


• 


white. 


Per centage of sulphur 


0.9SS 


1. 271 


1. 01 1 







Cannel coal No. 1890 is remarkably pure and good; the 
others contain more than the average quantity of earthy mat- 
ters, yet are profitable coals. 

MEADE COUNTT. 

No. 1893 — **Salt V^ kt'ek, fresh from the well. Glen Font Salt- 

works. Collected by C. f. Norwood^ 

The water deposits a reddish sediment in the bottle, and 

gives an alkaline reaction after a time. 
296 



CHEMICAL REPORT. II/ 

SPECIFIC GRAVITY OF THE WATER — 1.065. 

COMPOSITION OF THE WATER IN lOOO. PARTS. 

Iron and manganese oxides, alumina and phosphoric acid, 0.055I Contained in the aed 

Lime carbonate. 654 I iment deposited oii^ 

Magnesia carbonate. .;;.;;.; ; ;;:;;;;; -«| boiling. ' 

Sodium chloride 74 '750 

Potassium chloride .250 

Calcium chloride 9-050 

Magnesium chloride 2.080 

Barium chloride .036 

Strontium chloride .026 . 

Lithium chloride .284 

Bromides and iodides not est. 

Soluble silica not est. 

87. 208 

This brine, like that of the Goose Creek Salt-works, in 
Clay county (which see), contains notable quantities of bari- 
um and strontium chlorides ; and as the former salt is consid- 
ered injurious to the animal economy, it is well to get rid of 
it in the manufacture of the salt. This is easily to be done,. 
as described under the head of the Goose Creek Salt-works. 

One thousand parts of the water evaporated to dryness left 
a little more than one hundred parts of saline matters, dried 
at 212° F. The difference, between that amount and the sum 
of the solid ingredients given in the analysis is doubtless 
owing to moisture, the undetermined ingredients, and una- 
voidable loss. 

No. 1894 — **The Bittern Water, from the Glen Font Salt- 
works ^ 

The water has a slightly brownish colpr. 
Specific gravity =. 1.270. 
This water, analyzed by my son, Alfred M. Peter, gave the 

following results : 

voi,._ I -TMKM. 20. *97 
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COMPOSITION IN loo. PARTS. 



Sodium chloride . . 
Potassium chloride . 
Calcium chloride. . 
Magnesium chloride 
Lithium chloride. . 
Barium chloride . . 
Strontium chloride . 
Copper chloride . . 

Iodine 

Bromine 

Total 



3.206 

•553 
12.043 

133*4 
.658 
.096 

.147 
.008 
.002 
.382 



30.409 



The trace of copper is doubtless due to the copper pipes, 
&c., in contact with the water. The proportion of lithium 
chloride is considerable. Whether there is enough bromine 
in it for profitable extraction depends on commercial and other 
circumstances. 

Remarks on other probable useful applications of the bittern 
waters of salt-works will be found under the head of Goose 
Creek Salt-works, Clay county ; also under the head of Gray- 
son county marls. 

With these samples there came a specimen of the ''salt 
"Water from the first settler,'' which also had a brownish tint, 
and deposited a brownish sediment in the bottle. 

Its specific gravity ^2lS 1.205, and it contained nearly twenty- 
€ix per cent, of dry saline matters. 

Also ''water from the Grainer,'' which had crystals of salt 
at the bottom. Specific gravity = 1.2 10. 

It gave a little more than twenty-four per cent, of dried 
saline matters on evaporation, and was found to contain iodine 
•equal to 0.009 P^r cent, of potassium iodide. 

No. 1895 — **Salt, manufactured from the Glen Font brine. Col- 
lected by C. f. Norwoods 

A moderately coarse-grained salt. Slightly damp with bit- 
tern water. Of a very light pinkish tint in the mass, from the 
presence of a little of the red sediment. 
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COMPOSITION, DRIED AT 2I2<» F. 



-Sodium chloride (common salt) with traces of potassium and lithium chlo- 
rides 

-Calcium chloride 

Magnesium chloride 

£arium and strontium chlorides 

Insoluble residue (remains of red sediment] 



Total . 



97.317 

1. 235 

I.415 

traces only. 

.033 



100.000 



This may be considered quite a pure salt as compared with 
the usual products of our salt-wells. The traces of barium 
salt are too small to be injurious; nor is the residue of red 
sediment injurious. The deliquescent salts, calcium, and mag- 
nesium chlorides, keep the salt always moist ; they are said 
also to injure its antiseptic properties somewhat. These are 
easily removed by the addition of a little carbonate of soda — 

^oda ash will do — ^which will precipitate lime and magnesia 
carbonates, and leave an equivalent of sodium chloride in 

•solution. Thus purified, in the last operation before graining, 

the resulting salt would be perfectly dry and white and pure. 

In addition to the above-described samples, the following 

were also received and examined from these salt-works, viz : 

'{a) — ^'Tfte hard red crust formed around the steam-pipe, where 
the heat is not great '^ (A rath^ indefinite description.) 
This crust, of a handsome orange-red color in the interior 
and brown on the exterior, having a radiated fibrous structure, 
-dissolved in chlorohydric acid with effervescence; and was 
found to consist mainly of lime, iron, and magnesia carbon- 
-ates, &c. 

(J)) — ''The sedime7it formed inside the copper pipes conveying 

steam into the salt water y 

A greenish-white, fibrous crust (colored thus slight by the 
♦action of the water on the copper), mainly made up of hex- 
agonal prisms of lime carbonate. An artificially formed ara- 
jgonite. 

Testing showed no evidence of strontium in it, and only a 

^race of magnesium. The crystals, under the microscope, 
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appear beautifully transparent and colorless. The crust has 
the external form of the interior of the pipe, and is somewhat 
impregnated with the soluble salts of the water. 

(c) — ''Tlie sediment from the bottom of the settler'' 

A yellowish-brown mud, containing saline matters. Whea 
these were washed out the insoluble residue was found to con- 
sist mainly of lime carbonate and a little magnesia carbonate,, 
colored with iron oxide. 

These samples were all collected by C. J. Norwood. 

MENIFEE COUNTY. 
COALS. 

No. 1896 {a) — ^^ Coal, from Price and Fitch's bank. Top of the 
mountain. Bed thirty four inches thick. Sample from the 
coal yard of Richardson and Bosworth^ Lexington'' 
A bright splint coal, breaking with difficulty across the lam- 
inae ; easily in their direction. Some reedy fibrous coal and 
bright thin pyritous plates between them. 

No. 1896 (J)) — ''Coal, from Adams' bank, near Frenchburg^ 
Old Slate Branch. Average Sample collected by A. R. Cran-- 
dalL" In the Sub-carboniferous limestone, 
A very pure-looking coal; glossy, pitch-black. Has very 

little fibrous coal or pyrites. 

No. 1896 (c) — ''Coal, Old State Road Branch, Sample from 

the stockpile. By A. R. CrandalL" 

A very pure-looking, glossy, deep pitch-black coal. Very 
little fibrous coal or pyrites apparent. 

No. 1896 (^) — "Coal, from Steele's bank. Mouth of Brushy 

Fork of Beaver Creek. Collected by A. R. Crandall." 

A pitch-black splint coal; not so glossy or black as 1896(d)* 

Has some fine pyrites and fibrous coal between the laminae. 
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COMPOSITION OF THESE MENIFEE COUNTY COALS, AIR-DRIED. 



No. 1896 a. 



No. 1896 6, 



No. 1896 c. 



No. 1896^. 



'SpeciSc gravity , 



1.300 



1.300 



i.3>8 



1. 301 



Hygroscopic moisture . . . . 
Volatile combustible matters 
•Coke 



5.00 
39.06 
55.94 



5.00 
32.40 
62.60 



2.70 
38.22 
59.08 



3.80 
38.60 
57.60 



Total 



Total volatile matters . . 
Fixed carbon in the coke. 
Ash 



100.00 



44.06 

53.18 
2.76 



100.00 



37.40 

58.40 

4.20 



100.00 



40.92 

54.82 
4.26 



100.00 



42.40 

52.00 

5.60 



Total 



100.00 



100.00 



100.00 



•Character of the coke 



Spongy. 



Dense. 



Spongy. 



Light 
spongy. 



Color of the ash . 



Brownish- 
lilac-grey. 



Light 
yellowish- 
grey. 



Lilac-grey. 



Brownish- 
lilac-grey. 



•Per centage of sulphur 



1. 199 



0.614 



1. 615 



2.095 



These are all remarkably good coals, containing less than 
the average of earthy matters, as well as of sulphur. 

No. 1897 — *'LiMONiTE Iron Ore. Branch of Beaver Creek. 
Menifee county. Average sample by P. N. Moore.'* 

COMPOSITION, DRIED AT 212® F. 

Iron peroxide 54-750 » 38.750 per cent, of iron. 

Alumina • • • . 14*517 

"Manganese oxide not est. 

Lime carbonate ...•• ••.. a trace. 

Magnesia .047 

Phosphoric acid .697 'mm .304 phosphorusi 

Sulphuric acid • a trace. 

Combined water 8.600 

Silicious residue 20.830 Containing 19.300 silica. 

Loss .559 



This is quite a good iron ore, with an average proportion of 
phosphoric acid, which will not injure it for all ordinary iron 
production. Its considerable proportion of alumina may help 
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to carry off much of this injurious ingredient in the furnace- 
slag or cinder. 

MUHLENBURG COUNTY. 
COALS. 

No. 1898 — ''Coal Byfrmn the Louisville and Stroud City mines. 

Owensboro Junction. 'Gas coal;^ sixteen inches thick ; at the 

top of the bed. Collected by C. /. Norwoods 

A bright jet-black coal, with very little fibrous coal or py- 
rites apparent. 

No. 1899 — "Coal By from the same mine. Bed three to four feet 
thick. Owensboro function. Sample by C. f. Norwood'^ 
A pitch-black, glossy coal. Has some fibrous coal and fine 
granular pyrites between some of the laminse, and thin, bright 
pyritous and gypseous scales in some of the seams. 

No. 1900 — "Coal B.from the Memphis Coal Company's mine^ 
four miles south of Owensboro function, E., O. & N. R. R. 
From stock pile; probably from the top of the bed. Has been 
weathered for eighteen months, and is not a fair sample. Col-- 
lee ted by C.f. Norwood.'' 

A pitch-black coal, with but little fibrous coal or pyrites- 
apparent. 

No. 1 90 1 — * * Coed B. Bed four feet four inches to four feet eight 
inches thick. Saint Louis mines. Owensboro function. Sam- 
ple by C. f. Norwood'' 

A pitch-black coal. Has some fibrous coal, and a few shin- 
ing pyritous scales. 

No. 1902 — "Coal B. Same mine as the next preceding. The- 
'gas coal;' sixteen inches thick. Collected by C. f. Norwood.'*' 
A pure-looking pitch-black coal. Has very little fibrous. 

coal and no apparent pyrites. 

No. 1903 — "Coal B. Rothrock's coal mine, a mile and a half 

north of Owensboro function. Upper bench ; three feet nine 

inches thick. Average sample by C. f. Norwood'^ 
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125 



Generally a pitch-black, glossy coal, with but little fibrous 
coal, &c., but the sample contained portions of an inch thick 
pyritous layer, weighing about nine per cent, of the whole, 
which was separated from the coal analyzed and examined 
separately (see 1903 a). 

COMPOSITION OF THESE MUHLENBURG COUNTY COALS, AIR-DRIED. 





No. 1898 


No. 1899 


No. 1900 


No. 1901 


No. 1902 


No. 1903. 




1.280 


1.309 


1.313 


1.235 


1.307 


1.33a 




Hygroscopic moisture 

Volatile combustible matters. . . 
Coke 


4.60 
42.60 
52.80 


3.36 
37.90 

58.74 


5.40 
35.90 
58.70 


5.40 
34.20 
60.40 


4.60 
37.60 
57.80 


3.80. 
36.2a 

60. OO' 






Total 


100.00 


100.00 


100.00 


100.00 


100.00 


lOO.OO- 






Total volatile matters 

Fixed carbon in the coke .... 
Ash 


47.20 

50.06 

2.74 


41.26 

52.74 
6.00 


41.30 

53.60 

5.10 


39.60 

54.20 

6.20 


42.20 

52.64 

5.16 


40.00- 

51.80 

8.20. 






Total 


100.00 
Spongy. 


100.00 

Light 
spongy. 


100.00 

Light 
spongy. 


100.00 

Light 
spongy. 


100.00 

Light 
spongy. 


100. OO- 






Character of the coke. ..... 


Light 
spongy. 


Color of the ash 

Per centage of sulphur 


Light 
grey. 

i.6o[ 


Light 
lilac- 
grey. 

2.686 


Light 
lilac- 
grey. 

2.219 


Bright 
lilac- 
grey. 

—^^-—^ 

3.136 


Dark 
brown- 
ish-grey. 

2.372 


Lilac- 
grey. 

3.194 



No. 1903 {a) — The pyrilous shale, separated from the gen- 
eral sample as above stated, left on incineration 65.90 per 
cent, of its weight of red-brown ash. It contained 27.64 per 
cent, of its weight of sulphur. If it had been left in the sam- 
ple it would have increased the ash per centage of the whole 
to 13-394 per cent., and the sulphur per centage of the whole 
to 5.410 per cent. It was probably only accidentally present 
in the sample. This pyritous layer would certainly be rejected 
in preparing the coal for the market. 

MUHLENBURG COUNTY SOILS. 

No. 1903 {a) — ** Virgin Soil, from the farm of A. Stroud, twenty- 
sei^en miles from Owensboro. Collected by C W. Beckham.'* 

3oi 
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A clay soil, generally in lumps, breaking of a light bluish- 
^rey color, with ferruginous infiltrations. Contains a small 
proportion of fine iron gravel. The bolting-cloth removed 
from the silicious residue a small quantity of small rounded 
grains of reddish and hyaline quartz. 

No. 1903 {b) — ''Subsoil of the preceding,'' &c. 

Dried soil somewhat lighter colored than the preceding; 
contains rather more of rounded ferruginous concretions. 
The silicious residue contained some fine rounded quartzose 
grains. 

No. 1903 (c) — ''Surface Soi/,/rom a field about thirty years in 
cultivation; in grass all the time except for the last four years ^ 
when it was in com and small grain. Underlying rock; sandy 
:shale. Collected by C. W, Beckham'' 

Dried soil of a light, buff-grey color; contains some few 
ferruginous sandy concretions. The bolting-cloth separated 
from the silicious residue a considerable proportion of small 
rounded, clear and reddish quartz and silicate grains. 

•COMPOSITION OF THESE MUHLENBURG COUNTY SOILS, DRIED AT 



No. 1903(1. 



No. 1903 b. 



No. 1903 c. 



■Organic and volatile matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 

Water, expelled at 380° F 

Total 

Hygroscopic moisture 

Potash in the insoluble silicates . . . . 
-Soda in the insoluble silicates 

■ 'a ' ' ■ ' I- ' — r- . — — -*■ 

Character of the soil 



3.325 

4.137 

.345 

.176 

.198 

a trace. 

.145 

not est. 

90.215 

1.222 



1.052 

3.548 

.006 

.167 

.102 

a trace. 

.167 

not est. 

94.340 

1.050 



99.763 



1.800 

1-339 
.716 



100.432 



0.775 
1. 091 

.564 



1.242 

3.749 

.«45 

.122 

.121 

a trace. 

.255 

.477 

93.140 

1.242 



100.493 



0.965 
1. 113 

.474 



Virgin soil. 



Old field 
soil. 



Subsoil. 



Soils of good average quality. 
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OHIO COUNTY. 
COALS. 

T>Io. 1904 — " Coal D, front Mc Henry coal mine. Mc Henry Sia* 
tion. This sample does not include the ^sulphur band,' Col-- 
.lee ted by C.J. Norwoods 

Quite a handsome, pitch-black, glossy coal. Has some 
fibrous coal between some of the laminae, with granular py- 
rites, and some thin pyritous scales in the seams. 

No. 1905 — ''Coal D. Same locality as the preceding. This 
sample incliides the 'sulphur band.' Collected by C. J. Nor* 
wood'' 

No. 1906 — "Coal D, from Render mine. Hamilton Station. 
Sample from the nut coal pile. Collected by C J. Norwood.'^ 
A pure-looking, glossy-black coal ; somewhat soft. Has 

very little fibrous coal, and no apparent pyrites. Some thin 

incrustation of gypsum in the seams. 

No. 1 907 — * * Coal Dy from same locality as next preceding. Sam- 
pie from the slack pile. By C f. Norwood." 

No. 1908 — ''Coaly from Charles Wesley Stephens' . On Rough 
Creek y above Hartford. Collected by C. J. Norwood." 
A bright, pitch-black coal, breaking easily into irregular lay- 
ers. Fracture often in natural joints, showing a coarse, irreg- 
ular fibrous structure on surfaces. Contains but little fibrous 
coal. Some pieces show some thin scales of bright pyrites 
and gypsum. 

-No. 1909 — "Coaly from G. B. Hocker's coal bank. On Rough 
Creeky about four and a fialf miles above Hartford. Collected 
by C.J. Norwood" 

Resembles the preceding ; has fewer irregular seams, more 
fibrous coal, and fewer pyritous scales. Exterior with ferru- 
ginous stain. 
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No. 1 910 — ''Coal, from same locality as the next preceding^*' 
(Sfc, &c. 

Resembles the preceding, but is brighter and has less py- 
rites, &c. A very pure-looking coal. Some exterior ferru- 
ginous incrustation. 

No. 191 1 — ''Coal, from Marion Sandifers coal bank. Big 
Muddy Creek, one mile southwest from Elm Creek. Sampled 
from near the outcrop. May not be a fair sample of the bed. 
Collected by C. f. Norwood.'* 

A dull-looking splint coal, with but little fibrous coal be- 
tween the laminae. Apparently weathered. Somewhat soiled 
with dirt, which will increase the apparent ash per centage. 
Sample also contains some bituminous shale, which will exert. 
the same influence in the analysis. Not much apparent py- 
rites. 

No. 191 2 — "Coal, from L. M. Patterson's mine. Point Pleas^ 

ant. Collected by C. f. Norwood.'' 

A splint coal of irregular appearance. Portions are pitch- 
like; others are quite shaly. (Excluded from the sample a 
lump which seemed to be a portion of a pyritous parting.) 

No. 1 91 3 — "Coal D, from Williams coal bank. On Bens^ 
Lick. Point Pleasaiit road. Collected by C f. Norwood." 
Resembles the preceding; not much of it pitch-like on the 

cross fracture. Shows some scales of bright pyrites and some 

of gypsum. Not much fibrous coal present. 

No. 1 91 4 — "Bituminous Shale {so-called cannel coal). H. D. 
Bennett's coed bank; three miles north of Hartford. A lower- 
coal? Collected by C f. Norwood." 

A dull, brownish-black, tough bituminous shale; in thin ad- 
herent laminae, the cross-fracture of which is jet-like. Some: 
exterior earthy stain. 
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No. 1915 — ''Coal, from Berry and Walkers land. Headwaters- 
of North Fork of Muddy Creek, four miles east of Hartford, 
near Ben Hines coal ba?ik. At the old openi7igy first above the- 
bank at Stanton Baltzels. Probably not a fair average sam- 
ple. Collected by C. f Norwood.'' {See No. 1922.) 
Much ferruginous and earthy incrustation on the exterior. 
Fracture bright, pitch-like. Very little appearance of fibrous- 
coal, but some of pyrites. It seems to be a pure coal, with, 
less lamination than ordinary splint coal. 

No. 1 91 6 — ''Coal, from Bill Hines' coal bank, four miles east^ 
from Hartford. Sample from above the clay parting. By C 
J. Norwood.'' 

A bright, generally pitch-like coal, with some little fibrous^ 
coal, but with little appearace of pyrites between the laminae* 
Not so much laminated as ordinary splint coal. Some ferru- 
ginous stains in the seams. 

No. 191 7 — "Coal, from the same bank. Sample from below the- 

clay parting. By C. f. Norwood." 

Resembles the next preceding ; but more of it cleaves into^ 
thin laminae, with fibrous coal between. 

No. 19 18 — "Coal E. On Rough Creek ; mouth of Brush Creek; 
three miles below Hartford. Collected by C. f. Norwood." 
A splint coal, mostly splitting into very thin laminae, withi 
reedy or dull -looking fibrous coal between. Very little ap- 
pearance of pyrites. Some of the thin laminae are pitch-like 
on the cross-fracture. Ferruginous and earthy stain on the 
exterior surfaces. 

No. 191 9 — "L. D. Taylors Coal. Collected by C f. Norwood."^ 
A firm splint coal, splitting into pretty thin laminae, with 
fibrous coal and some fine granular pyrites between. Some 
little bright pyritous scales in the seams. 

No. 1920 — "Coal D, from Brown's coal bank, three miles south 
40® west from Hartford. Taken from an entry where pyrites^ 
were abundant. By C. f. Norwood." 
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Some portions pitch-like; others dull. Generally separat- 
ing into thin laminae, with fibrous coal between. Bright pyri- 
'tous scales and some scales of gypsum in the seams. 

No. 1 92 1 — ''William Wardens Coal; near the roadside ^ about 
half a mile northwest from Centretown. From a heapy and 
consequently may not be an average sample. Coal covered. C. 
f, Norwood.'* 
A rather firm coal. Some portions pitch-like. Some fibrous 

•coal and granular pyrites between the laminae. 

No. 1922 — ''Coaly from Berry and Walker s land. Hines' tract ; 

in a ravine draining into North Fork of Muddy Creek. Sam- 

pie from the lower two feet. An outcrop sample. By C f. 

Norwood.'' 

A splint coal, mostly splitting into thin laminae; generally 
dull, with some pitch-like layers. Much fibrous coal-dust in 
the sample. 

No. 1923 — "Coaly from A. Woodwards coal banky on Barrett's 
Creek. Bed twenty four to thirty inches thick. A low coal. 
By C.f. Norwood." 

Sample evidently from an outcrop, considerably soiled with 
ferruginous dirt. Coal easily broken and split into quite thin 
laminae, some of which present tarnished irised colors. Con- 
tains much fibrous coal and bright pyrites. 

No. 1924 — "Coaly fi'om Gaines' banky near For dsville. Bed four 
feet thick. Average sample by C. f. Norwood." 
A firm splint coal, some of it pitch-like on the cross-fracture. 

Not much fibrous coal, but considerable fine granular pyrites. 

Some external ferruginous stain. 

No. 1925 — "Coaly from H. Dooring's mine. About four miles 
east from Poiiit Pleasant. Lower member four feet five inches 
thick. Collected by C f. Norwood. 
A bright, pitch-black, firm coal, handsomely iridescent on 

•some of the seams. Has very little fibrous coal and some 

fine granular pyrites between the laminae. 
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No. ig26—'' Coal, /ram Henry Thompson's coal bank. One anct 

three quaAers of a mile from Elm Lick, A lower coal (Hf). 

Sample from below the parting, three feet five inches thick. 

Tfie whole bed, including the parting, four feet ten inches. 

Collected by C^ /. Norwood.'' 

A pitch-black coal, in very thin laminae, with much fibrous. 
coal of a reedy appearance. No apparent pyrites. 

No. 1927 — '' Coal, from Mortons coal bank, two miles northwest 
from Centretown. Bed from eight to nins feet thick, with a 
thin clay parting. Sample from the lower member four feet' 
four inches to four feet seven inches thick. By C. f. Nor- 
wood'' 
A pitch-black, pure-looking coal. Iridescent on some of the 

seams. Not easily breaking into thin laminae, with very little. 

fibrous coal. Some pyritous and gypsum scales in the seams. 

No. 1928 — ''Coal, from Martins coal bank, near Elm Lick. 
Coal H? From the lower member ; not a fair sample, as it 
is from a new opening just begun. C f. Norwood." 
In quite thin laminae, with fibrous coal and some granular 

pyrites between. Seems to have been much weathered. Is. 

much stained with ferruginous clayey matter. 

No. 1929 — ''Coal, from Henry Davis' mine, about four miles 
east from Point Pleasant. Sample from the upper member 
three feet ?nne inches thick. By C f. Norwood." 
A pure-looking, pitch-black, firm coal. Not all easily break- 
ing into thin laminae. Has some fibrous coal and granular 
pyrites. 
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These Ohio county coals are generally good, and some of 
them are very good; the ash and sulphur per centages of 
some of them, it will be seen, exceed the average ; but none^ 
except the one characterized as bituminous shale, is very seri- 
ously injured for all ordinary applications: even this might 
be utilized as fuel in its own vicinity. 

The general correspondence between the specific gravity 
and ash per centage is still further exhibited in these analy- 
ses. 

OHIO COUNTY LIMONITE IRON ORES. 

No. 1930 — ''Limonite Ore, from Alfred Ashbys land, on the 

waters of Walton Creek, Seems to be slightly magnetic f 

Collected by C f. Norwood. Coal measures'' 

A porous, cellular, somewhat friable ore; generally of a 

deep-brown color, with blotches and thin laminae of light 

ochreous and irregular portions of denser, fine granular, or 

specular ore, of a steel-blue color, which is slightly magnetic 

and gives a red streak. 

No. 1 93 1 — ''Limonite, from Doorings iron bank. Coal meas- 
ures. Sampled for analysis by C f, Norwoods 
Composed of irregular laminae ; generally of a dark-brown 
color, with lighter, ochreous ore mixed and incrusting. Some- 
what friable. Powder of a handsome bright yellow-ochre 
color. 

No. 1932 — '^Limonite, from same locality as preceding,'* &c^ 
&c. 

Resembles the preceding. Probably a little more dense. 

No. 1933 — ''Ochreous Limonite, f^om Mrs. Kate Inglehart's 
place, eight miles southwest of Hartford. Coal measures. 
Collected by C.f. Norwood.'' 

A fine granular, friable ochre, of a handsome brownish-yel- 
low color. 
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COMPOSITION OF THESE OHIO COUNTY LIMONITE IRON ORES, DRIEI> 

AT 212® F. 



Iron peroxide 

Alumina 

Manganese oxide . . . 
Lime carbonate .... 

Magnesia 

Phosphoric acid. . . . 
Snlphuric acid .... 
Combined water . . . 
Silicious residue. . . . 

Total 

' ■ ■ ■■■■■■ 

Iron per centage . 
Phosphorus per centage 
Sulphur per centage . . 
Silica per centage . . . 



No. 1930. 



75-845 

.837 

not est 

a trace. 

.176 

.648 

not est. 

9.273 

13.830 



100.609 



53.091 

.283 

not est. 

9.960 



No. 1931. No. 1932 



55.357 

9.656 

not est. 

a trace. 

.248 

.287 

not est. 

8.860 

26.550 



100.958 



38.750 

.125 

not est. 

23.420 



56.972 

1. 148 

not est. 

a trace. 

.176 

.280 

not est. 

8.920 

32.504 



100.000 



39 880 

.177 

not est. 

24.460 



No. 1933. 



18.676. 

2.481 

not est. 

a trace. 

.338- 

.073. 

not est*. 

6.152- 

72.2to 



100.000 



13.073: 

.032 

not est. 

69.100 



No. 1930 is a good iron ore, containing not more than the 
average proportion of phosphorus, which may be partly re- 
moved, in smelting, in combination with its large proportion 
of alumina, if sufficient lime be empfoyed as the flux. Nos. 
193 1 and 1932, although containing much less iron, may be 
made available in mixture with other richer ores. But No. 
1933 is too poor for iron production, and could only be em- 
ployed as a pigment, or in mixture with very rich ores, to fur- 
nish silicious matter to aid in fluxing them. 

OWEN COUNTY. 

No. 1934 — *' Galena, y9'^w a vein about twenty-three inches thicky, 
on Twin Creek, Sent by Thos. /, Jenkins, Esq,, New Liberty'* 
A digging has been made more than eighty feet deep, and 
the vein gradually widens as it descends. The specimen sent 
was obtained about five feet below the surface. Lower Silu- 
rian formation. 

The galena has some little zinc blende mixed with it, and 
has a gangue of baryta sulphate and calcareous spar (lime 
carbonate). It contains, of course, the usual per centage of 
lead, being a definite chemical compound of lead and sul- 
phur ; and, if found in sufficient quantities in the vein, for the 
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-cheap production of lead, would be valuable; but in this re- 
gion, where galena is very frequently found, mixed in large or 
small (but generally small) proportion with the baryta sul- 
phate, which forms numerous veins in our "blue limestone," 
the prevalent idea is that there is a large quantity of silver 
in this shining ore. Indeed, companies have been formed, 
and much capital sunk in the opening and working of so- 
called silver mines in the baryta veins of our Lower Silurian 
limestone; with the usual result, that even the lead obtained 
and the spar sold would not repay the cost of the labor, while 
silver is not found. 

The specimen above described was examined carefully for 
the presence of silver, in the wet way, with the result that no 
ponderable quantity of that metal could be separated from it. 
This has been the usual result of the analyses of the galenas 
of this region. They all appear to be remarkably poor in 
silver. The only practical question in relation to these metal- 
lic veins seems, therefore, to be, whether they can be profita- 
bly worked for the lead alone. The baryta sulphate, which is 
quite abundant in these veins, has not yet found a profitable 
application in any quantity. 

^^' ^935 — ** Baryta Sulphate; massive, {^Poiiderous spar?) 
Frojn the sa?ne locality as the above. Huiiters Mill, Twin 
Q^eek, Collected by C,J, Norzvood?' 
This spar was analyzed by my son, Alfred M. Peter, mainly 

for the purpose of determining the proportion of strontium 

contained in it, with the following result: 

COMPOSITION, DRIED AT 212* F. 



"Baryta sulphate . 
:Strontia sulphate . 
Lime sulphate . . 
Iron peroxide . • 

-Silica 

Loss, &c., &c... • 



TotaL 



80.31 

17.05 

.34 

.15 

.29 

1.86 



100.00 



The proportion of strontia sulphate is larger than was sup- 
posed. The presence of strontium in this spar corresponds 
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With its existence in association with barium in some of the 
saline waters of our State, as shown under the head of Clay 
and Meade counties in the present report. 

OWSLEY COUNTY. 
COALS. 

No. 1936 — ''Coal, from the mines of Steffee & Samuel. South 
Fork of Kenhicky river, four miles above Boonesville, on the 
east bank of the river. Sample sent by Mr. J. T. Steffee, and 
analyzed at the request of the Governor. Bed three feet thick.^^ 
A good-looking splint coal. Iridescent on some of its sur- 
faces; containing some bright pyritoiis scales, and skowing 
marked reedy impressions on some of the laminae. 

No. 1937 — ''Camiel Coal, owned by Steffee & Samuel. South 
Fork of Kentucky river,'* &c., &c. (as above). 
A handsome cannel coal. Very tough. Jet-black and glossy 

on its cross fracture. Has no apparent pyrites. 



COMPOSITION OF THESE OWSLEY COUNTY COALS, AIR-DRIED. 




No. 1936. 


No. 1937. 


Specific gravity 


1.294 


1. 161 






Hygroscopic rnoisture ...••• 


2.10 

35.24 
62.66 


0.50 
59.70 
39.80 


Volatile combustible matters 


Coke 




Total 


100.00 


100.00 






Total volatile matters. 


37.34 

58.66 

4.00 


60.20 


'Fixed carbon in the coke • 


32-34 
7.46 


Ash 




Total 


100.00 


100.00 






'Character of the coke 


Spongy. 


Dense. ' 






"Color of the ash ••••• 


Light 


Ligh^ 




lilac-grey. 


brown. 


'Per centage of sulphar 


1.424 


not det'd. 
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These coals are both remarkably good and pure of their 
kinds. The canhel coal exceeds the celebrated Haddoclc's 
cahhel coll in volatile matters fully ten per cent, and equals 
the Breckinridge coal of Hancock county in its volatile com- 
bustible matters (see No. 181 3, Cloverport Oil Company's- 
coal), than which it has a smaller ash per centage. It greatly 
resembles this celebrated coal, but is purer. Should our pe- 
troleum wells run low, coals of this character will be again 
profitably available for the production of so-called coal oil,, 
lubricating oils, and other paraffins, with the lighter hydro- 
carbons, now derived almost exclusively from the mineral oiL 
A greater economy in the manufacture of these from the can- 
nel coal, and the profitable use of the gas and coke, which are 
simultaneously produced, may favor the competition of the 
coal distillates with those from the petroleum. 

PERRY COUNTY. 
COALS. 

No. 1938 — ^' Coal, from Josiah Cobb's bank, near Hazard. Av- 
erage sample taken from the upper part of t/te bed, t/te lower 
part not being uncovered. By P. N. Moore.'' 
A pure, pitch-black splint coal, having very little fibrous coal 
between the laminae, but with ferruginous stain and appear- 
ance of pyrites in parts. 

No. 1939 — ''Coal, from CampbelTs bank. Mace's Creek. Sam- 
pled from near the outcrop ; hence probably will give more ask 
than the coal fiirtlter in. Collected by P. N. Moore." 
A splint coal, very much weathered and soiled with dirt; 

hence the ash per centage is probably greater than that of 

the bed. The sample has much powdered (fibrous) coal in it; 

probably more than belongs to it. 

No. 1940 — ''Coal, from R. C. Combs' bank; below Hazard^ on 
the North Fork of Kentucky river. Collected by P.. N^ 
Moore." 

A pure-looking, pitch-black splint coal. Has some ferrugi- 
nous stain on some of its seams, but very little fibrous coal or 
apparent pyrites. 
316 



CHEMICAL REPORT. 1 3 7 

No. 1 94 1 — ''Coal, from Logan's drift. Brashear Salt-works. 
Collected by P. N. Moored 
Resembles the preceding, but has no ferruginous stain. 

Uo. 1942 — -''Coal, from David Grigsbys bank. Lots Creek. 

Bituminous coal, above the cannel coal. Collected by P. N. 

Moore.'' 

Coal, breaking into thin laminae, with but little fibrous coal 
or granular pyrites between them. Exterior of the lumps dull 
and much stained with ferruginous and clayey matters, as 
though they had been weathered, which probably may some- 
what increase the ash per centage. 

No. 1943 — *' Coaly from the same bed as the next preceding. 

Lower part of the bed. The cannel coal. Collected by P. 

N. Moorer 

Mostly tough, compact cannel coal, with a satiny lustre on 
Its cross-fractured surfaces. Some pieces more readily sepa- 
rate into thin laminae. The exterior surfaces are soiled with 
ferruginous and clayey matters, which will probably make the 
apparent ash per centage greater than that of the clean coal 
of the beds. 
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COMPOSITION OF THESE PERRY COUNTY COAJ^S, AIR-DRIED. 





No. 1938 


No. 1939 


No. 1940 


No. 1941 


No. 1942 


No. 1943 


Specific gravity, ••...•.. 


1.289 


1.370 


1.303 


1.28S 


1.274 


1.290 




Hygroscopic moisture 

Volatile combustible matters : . 
Coke 


2.10 
36.20 
61.70 


3.70 
30.64 
65.66 


2.06 

36.74 
61.20 


1.6D 
36.10 
62 . 30 


1.80 

40.90 
57 30 


1.20 
40.86 
57-94 




Total 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 






Total volatile matters 

Fixed carbon in the coke .... 
Ash 


38.30 

5S.20 

3.50 


34.34 
57.02 

8.64 


38.80 

56.30 
4.90 

100.00 


37.70 

56.40 

5.90 

100.00 


42.70 

5.5-70 

3.60 


42.06 

48.44 

9.50 




Total 


100.00 


100.00 


iro.oo 


100.00 


Character of the coke 


Light 
spongy- 


Pulveru- 
lent. 


Spongy. 


Light 


Light 
snongy. 


Dense. 


Color of the ash 


Buff- 
grey. 


Grev- 

buli'. 


Brown- 
ihh-grey. 


L;.,^ht 

K-y. 
0.836 


Krown- 
grey. 

1.339 


Light 
grey. 


Per centage of sulphur 


0.S36 


0.654 


1.436 


0.634 



These Perry county coals are. remarkably good, containing- 
much less than the average quantity of sulphur, and leaving, 
generally, but a small amount of ash. With the exception of 
the cannel, they are semi-bituminous or s[)Iint coals, of the 
same character as the celebrated Block coal of Indiana. The 
coals of the eastern coal field of Kentucky, as yet measurably 
unknown and undeveloped, promise to be more valuable ia 
the future than any in the State. 

PULASKI COUNTY. 
COALS. 

No. 1944 — ''Coal, from the Cumberland coal banks ; mine ownect 
by W, S. Brown and Wm, Owens; two miles south from the 
Cumberland river : 7iine miles from Rockcastle Springs; eigh- 
teen mUes from Somerset. Sub-conglomerate coal. Bed forty- 
inches thick, without a parting. Average sample taken fifty- 
feet from the mouth of the mine. By John H. Talbutt.*^ 
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A pure-looking coal ; somewhat tough, with but little fibrous 
coal and some fine granular pyrites between the laminae. 

No. 1945 — ** Coal, from Doolin coal bank; owned by Allen Jones; 
one mile from Cumberland river; ten miles from Rockcastle 
Springs, A sub-conglomerate coal. Average sample taken 
from the head of the drift, seventy-five feet from the mouth. 
By John H, Talbutt. Bed fifty-one incites thick, containing a 
good deal of pyrites in so7ne places'' 
A pitch-black splint coal, with but little fibrous coal between- 

the laminae, but much pyrites. 

COMPOSITION OF THESE PULASKI COUNTY COALS, AIR-DRIED. 





No. 1941. 


No. 1945. 


Soecific pravilv .. . 


1-357 


1.357 




Hvtjrnscopic moisture 


2.40 
60. S4 


2.00 


Volutile conil)Ustible matters 


7s XO 


Coke ... 


62.70 




Total . . . 


I(X).00 


10 J (X) 






Total volatile matters 


3q . 1 6 
50. J4 
10. (>o 


37-30 

5^-94 
9.76 


Fixed carbon in the coke 


Ash 




Total 


100.00 


100 00 






Character of the coke 


Spongy. 


Light 
spongy. 


Color of the ash • 


Brownish- 


Dark 




lilac-grey. 


lilac-grey» 


Per centatre of sulohur 


2.494 


3- 56s 





These two samples resemble each other considerably. 
They are good and profitable coals, although their ash 
and sulphur per centages somewhat exceed the average. 

No. 1946 — ** Chalybeate Water, from Rockcastle Springs. 
From a natural spring on the north side of Rockcastle river ^ 
near its margin, and below high-water level. Water said to 
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comfi from a bed of shale; is confirud in a box about eighteen 
incfies in diameter, from which it flows in a lialfinch stream. 
Brown-ochreouSy ferruginous incrustation on the box. Sample 
collected by fohn H. Talbuttr 

COMPOSITION OF THIS CHALYBEATE WATER IN lOOO. PARTS. 

Iron carbonate 0.0145 ) 

Lime carbonate 0438 V Held in solution by carbonic uid. 

Magnesia carbonate 0148 -■ -0731 j 

Liime sulphate 0029 

Magnesia sulphate 0036 

Soda sulphate 0531 

Sodium chloride 0026 

Silica 0128 



0.1481 

The water contained 0.0930 per thousand, by weight, of 
free carbonic acid. 

Although containing but a very small proportion of saline 
matters or of iron, this water may be not the less available 
in the treatment of many diseases. Indeed, some of the 
most celebrated mineral waters of the world are nearly pure 
water. The undoubted curative or restorative effects of such 
waters depend, not only on their depurative influence, when 
regularly taken in proper quantity, and the alterative influ- 
•ence of minute proportions of iron compounds or other ingre- 
dients present in them, but also on the exercise, change of 
scene, relaxation of mind, and regular diet and regimen, which 
^re generally to be found at the watering-place. (See Whit- 
ley county for other chalybeate springs of this neighborhood.) 

ROCKCASTLE COUNTY. 
COALS. 

JNo. 1947 — ''Coal, from Myz7ier s a7id Myers' bank. Livingston. 
An inter-conglomerate coal. Average sample by A. R. Cran- 
dall; taken ofte hundred and fifty yards in e?ttry No. i. Av- 
^rage thickness of the bed twenty-eight inches.^' 
A pure looking, glossy-black splint coal. But little fibrous 

coal between the laminae, and no apparent pyrites. 

No. 1948 — ''Coal, from same mine. Eyitry No. 2. Average 
Sample collected by A. R. Craridall'' 
Much like the preceding in appearance. 
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14o. i84^-*-**CVw/, frinn Grishams ami mine, 'near Livingstone 
First above the conglomerate* Upper * brmshy coal' bed; aver^ 
age thickness two feet. Average sample by C. /. Norwood.'' 
A splint coal. Fibrous coal and much granular pyrites be- 
tween its thin laminae. 

No. 1950 — ''Coal, from same mine. From the lower nine inches 
of the two feet bed. Lociil name, 'Block coal' By C. f. Nor- 
wood'' 
A deep-black, glossy coal, iridescent in parts. But little 

•fibrous coal or pyrites apparent. 

COMPOSITION OF THESE ROCKCASTLE COALS, AIR-DRIED. 



No. 1947. 



No. 1948. 



No. I949. 



No. 1950; 



Specific gravity . 



i.3«8 



».357 



1.327 



1.374 



Hygroscopic moisture . . . . 
Volatile combustible matters , 
Coke 



2.00 
36.66 
61.34 



2.20 
36.50 
61.30 



2.20 
35.86 
61.94 



2. TO 
39-50 
58.40 



ToUl 



100.00 



100.00 



100.00 



Total volatile matters . . 
Fixed carbon in the coke. 
Ash 



38.66 

51-94 
9.40 



38.70 

51.70 

9.60 



38.06 

54.94 
7.00 



41.60 
49.86 

8.54 



Total 



100.00 



•Character of the coke 



Light 
spongy. 



Light 
spongy. 



Spongy. 



Spongy. 



•Color of the ash 



'Per centage of sulphi>r 



Lilac-grey 



2.205 



Dark 
lilac-grey. 



4.802 



Light 
chocolate. 



4.302 



Purplish- 
grey. 



2.933 



These coals greatly resemble, in general composition, those 
from near the Cumberland river, described under the head of 
Pulaski county. 

.No. 1951 — **Clay, from Pine Hill coal mines, Rockcastle 
county. Collected by fohn H. Talbutt." 
A ligJit-grey plastic clay, mottled with ferruginous. 
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This was only examined for its proportion of alkalies. Itr 
was found to contain of potash = 3.083 per cent, of the dried 
clay (at 212°) ; soda = 0.524 per cent. 

It therefore would not probably prove to be a very refractory 
clay. 

No. 1952 — "Metallic Iron. Brought by Mr, Jones, of Lex- 
ingtony , 

Said to be from Holley farm, on the dividing ridge between 
Goose creek and Rockcastle river, head waters of Rockcastle 
river, near the line of Laurel county. It is similar to a speci- 
men brought to the writer from near Manchester, Clay county, 
in 1854, by the late Daniel White. Said by both these indi- 
viduals to be abundant on the surface. It is similar in appear- 
ance to some specimeiLs obtained by Mr. C. J. Norwood and 
others from near Manchester, Clay county, and said to be 
abundant there. 

It presents the appearance of medium fine-grained *'mill 
iron;" is dark-colored; yields to the file, but is quite brittle, 
extending very little under the hammer. The surface of Mr. 
Jones' specimen was polished and treated with nitric acid; but 
while this produced a fine-radiated, Damascus-like appear- 
ance, no Widmanstattian figures were produced. 

The pieces obtained all seem to be portions of a slab, about 
one and a half inches thick, the exterior surfaces of which 
have a coating about one sixteenth of an inch thick of oxide, 
which looks as though it had either been caused by heat or by 
a long exposure to the atmosphere. 

It was found, on examination, to contain of carbon, about 
two to three per cent. ; silicon, about one per cent. ; a doubt- 
ful trace of copper, but no nickel. 

The per centage of iron was not ascertained, nor was the 
analysis carried further. 

The fact that so many pieces of this iron have been 
brought to the laboratory, and that so many persons bear 
testimony to its abundance on the surface in the region in 
question, is interesting. Is it a meteoric iron? If not, how^ 
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came it to be scattered over the ground at such a distance 
from iron furnaces? Persons in the part of the country where 
It is found might perhaps throw light on the subject. 

WEBSTER COUNTY. 
MINERAL WATERS. 

No. 1953 — ** Waie7% from the 'Sulphur Spring' Sebree Spri^tgs. 

Collected by C. /. N'orzvood.'* 

The water, when brought to the laboratory, had deposited 
a slight black sediment in the bottle, containing some iron sul- 
phide, and had lost its sulphurettccl hydrogen. It still con- 
tained ircjc carbonic aqicl <^as, the amount of which was not 
estimated. It i^avc a slii;lit alkaline reaction. (Analyzed by 
my son. Alfred M. Peter.) 

coMrosinox in jooo. parts ok ihk water. 

Iron p.ihI n^r. ii:'aucsc uxulcs O.o 07 ^ tt 1 1 • 1 • • 1 

Lime .•.u!,.,n.,ic ^.^ _i. f HcM m solution in the recent 

Ma^micm.i cnrl..,n;ue o,;^] ''^''■'' ^'^ ^'^^ carbonic acid. 

l>nii? .sul;^hn'r .(O17 

Maj;nc>ia Nul{.hate .o>70 

P«>ta.>>h Milpluiie .oo|2 

Snila sulpli.;te • M >3 

Sodium cliloride .27 •> 

Silica .0176 

Oij^aiiic mailers and loss .co7i> 

Total saline matters 0.8358 Dried at 212° F. 

Unquestionably a very good saline sulpluir water, contain- 
ing traces of iron and manganese. Fart, if not all of the' 
organic matters, may have been derived from the cotk. 

No. 1954 — ''IVatery from the 'Chalybeate Sprhig' Sebree 
Springs, &c,y &c. Collected by C f, Norwood, This sprifig 
is frequented by people from He7iderson and Eva7tsville^ &c,y 
and has considerable local reputation^ 

Most of the iron had been deposited in the bottle as a 
brownish sediment; but this was re-dissolved, analyzed, and 
calculated into the whole amount in the following report of" 
the analysis. This analysis was also made by Alfred M. Peter. 
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COMPOSITION IN lOOO. PARTS. 



'Ironcarbonatq ...^ 0.0397 

Manganese carbonate trace. 

Xime carbonate .0247 

'Magnesia carbonate •0179^ 

Lime sulphate 0218 

Potash sulphate 4 0042 

-Soda sulphate 0205 

Sodium chloride 0026 

^Silica . , . ^ .. . .0010 

'Organic matters and loss. . . . '. I . '. . .0066 



Held in solntion by ourbonie add* 



Total saline matters 0.1290 Dried at 213° F. 

The proportion of free carbonic acid in the water was not 
•determined, as doubtless much of it had escaped in transpor- 
tation. There can be no doubt that it may be made available 
in the treatment of many maladies, under proper medical ad- 
-vice. 

WEBSTER COUNTY SOILS. 

-No. 1955 — ** Virgin Soil. Woods pasture. Farm of Mr. Bow- 
land, near Madisonville. Forest growth : elm, black walnut^ 
red and white oak, &€., &c. Underlying rock; sandstone. 
Collected by C. W. Beckham.*' 
Dried soil of a brownish-buff color; contains no gravel. 

The silicious residue contained a few small rounded grains of 

-clear quartz. 

No. 1956 — ''Surface Soil, from a field twelve to fifteen years in 
cultivation in com and tobacco ; from same farm and near the 
same locality as the above. Collected by C. W. Beckham^ 
Dried soil of a dark brownish-buff color ; contains no gravel. 

Silicious residue contains a few small rounded quartz grains. 

No. 1957 — ''Subsoil of the next preceding^' &c.y &c. 

Dried soil of a buff color; contains no gravel. Silicious 
residue like the preceding. 
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COMPOSITION OF THESE WEBSTER COUNTY SOILS, DRJED AT 2|2« F^ 



No. I9S5 



No. 1956 No. 1957- 



Organic and volatile matters 

Alumina and iron and manganese oxides , 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Sand and insoluble silicates 

Water, expelled at 380° F 

Loss 



4.010 
4.064 

.145 
.178 
.071 

not est; 
.288 
.055 

91-350 
.400 



2-975 
3-997 
.220 
.160 
.118 
Yiot eit. 
.104 
.152 

►490 
.225 

559 



91 



3-575 
7.289. 

.145 

.124 

.061 
not est. 

•»35 

•415 
88.015 

isoo. 



Total 



100.561 



Hygroscopic moisture 

Potash in the insoluble silicates . 
Soda in the insoluble silicates. . 



Character of the soil , 



1.500 

1. 461 

.759 



Virgin 
soil. 



1.375 

1.534 

.698 



Cultiva- 
ted soil. 



100,25^ 



2.105 

1.619^ 

.912 



Subsoil. 



These soils are good for sandstone soils, and. can be made: 
quite productive by proper management and the judicious, 
use of manures, of which phosphatic fertilizers are indicated. 
They promise a considerable durability in the considerable 
proportions of alkalies contained in their insoluble silicates.. 

WHITLEY COUNTY. 
MINERAL WATERS, 

No. 1958 — ^'Chalybeate Water. L. Renfros, Cumberland 
Falls, Spring about one hundred yards belozv the falls, on the 
north side of the river. From just above the Lower Conglomer- 
ate, The sandstone from which it flows is near the level of 
high water i?i the river. The water is contained in a small 
rock basin. It forms an ochreous deposit, and contains some 
flocculent matter. TJiere are other similar sources in the neigh- 
borhood. Collected by fohn H. Talbutt,'* 

No. 1959 — ''Chalybeate Water, L. Renfrds. Cumberland 
Falls. Spring on the south side of the river, just under the- 
falls of Eagle Creek, and about three hiptdrecl yards beloTV- 
the falls; above high water. This water deposits an ochreous^ 
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sediment also. It issjies from the Conglomerate rock in a 
wooden spile. Collected by J, H, Talbutt.'' 

•COMPOSITION OF THESE CHALYBEATE WATERS, IN 1000. PARTS OF 

THE WATER. 



Iron and manganese carbonates . . 

Lime carbonate 

Magnesia carbonate 

Silica 

Lime sulphate. 

Magnesia suli)hate . . . . 

Iron and alumina sulphates . . . . 

Potassium chKjride 

Sodium chloride 

Silica 

Undetermined and loss 

Total dry saline contents . , . . 



1 No. 1958. 


No. 1959. 


0.0082 


0.0072 


.0476 


.0405 


.0327 


.0266 


.0007 


not det'd. 


.0141 


.oo»9 


.0060 


.01.60 


.0038 


.0053 


not est. 


not est. 


not est. 


.0031 


.02^7 


.0176 


.0432 


.0088 


0.1860 


0.1200 



Held in solution in the water 
by carbonic acid. 



In 1000. parts of the water. 



The amount of free carbonic acid in these chalybeate waters 
was not determined. The judicious use of these waters could 
no doubt be made quite beneficial in the treatment of many 
maladies. 

No. i960 — ''Bituminous Shale y or impure Coal; from Louis 

Rcnfros land; Cumberland Falls, Bed fiftee7i inches thick; 

one hundred a7id sixty yards below the falls, and 07ie hu?idred 

a7id eighty feet above the 7'iver, a7td about the saftie distance 

f^om it, hi 77tassive sa7idstone ; forty feet thick, im77iediately 

above, Inter-conglome7'ate, Collected by Jolm H, Talbtitt,'* 

This shale, air-dried, gave off 2.84 per cent, of hyg7'oscopic 

moisture at 212° F., and 27,16 per cent, of volatile co7nbustible 

^mattersAesiving 70.00 per cent, of de7ise coke, which contained 

26.60 per cent, of ash. The fixed ca7'bon thus amounted to 

43.40 per cent. Its per centage of sulphur was found to be 

2.562 ; so that it may be made available for fuel, &c., in its 

^vicinity, notwithstanding its large proportion of earthy matter. 

WHITLEY COUNTY SOILS. 

No. 1 96 1 — ''Soil; uncultivated; from the bhiff opposite Rock- 
castle Springs, O71 the Conglomerate, Collected by John H. 
Talbuttr 
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Dried soil of a light umber-grey color. Contains a few 
small fragments of ferruginous sandstone. The bolting-cloth 
separated from its silicious residue about one fourth of its 
bulk of fine, rounded, colorless quartz grains. 

No. 1962 — ''Virgin Soil; fi'om the top of Kings Mountain. 

Eight hundred feet above the valley, ( U. S, Coast Sio'vey 

Station.) Colleeted by C, W, Beckham '' 

Dried soil of a brownish grey color; contains about twenty 
to thirty per cent, of small shaly ferruginous sandstone frag- 
ments. The bolting-cloth separated from its silicious residue 
a large proportion of fine, rounded grains of hyaline quartz, 
and greyish, partly decomposed silicates, and a few mica scales. 

COMPOSITION OF THESE WHITLEY COUNTY SOILS, DRIED AT 2I2*> F. 



No. 1 96 1. 



No. 1962. 



Orj^anic and volatile matters 

Alumina and iron and "manganese oxides 

Lime carbonate 

M 



a^mesia . . • • 
PhoN|)horic acid 
Sulphuric acid. , 
Potash .... 
Soda 



Sand and insoluble silicates , 
Water, expelled at 380° F. . 



Total 



3.075 

3.429 

.115 

.080 

.061 

.ooS 

.194 

.164 

91.105 

1.500 



4.265 

2.695 

.110 

.084 

. 140 

not est. 

.052 

not est. 

91.465 

.782 



99.731 



99-593 



Hygroscopic moisture 

Potash in the insoluble silicates , 
Soda in the insoluble silicates . , 



Character of the soil 



1.200 
.692 
.120 



0.950 

0.989 

.291 



Virgin soil. 



Virgin soil. 



Better soils than might have been expected from their loca- 
tion. 

MTOLFE COUNTY. 
COALS. 

No. 1963 — ''Coal, from C M, Hanks' bank. Compton. Bed 
twenty-eight inches thick; without parting. Sample by A. R. 
Crandaliy 
A pure-looking, pitch-black coal. Has but little fibrous 

coal. Some shining pyritous scales in the seams, 
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N o. 1 964 — * * Cannel' CdcU, or Bituminous Shale, James F. Elys^ 
Gilnwre Creek. Sample by P. N. Moore.'* Hand -specimen. 
A dulHooking cannel coal, breaking with difficulty. No 

appearance of fibrous coal or pyrites. Small glimmering mi- 

caceovis. scales abundai^t in it. 

No. 1965 — ''Cannel Coal. John W. Faukners. Stillwater 
Creek. Collected by P. N. Moore '"^ Not an average sam- 
ple. 
A dull-black, pure-looking coal, with a large conchoidal 

fracture. 

No. i966-r-**Cc?^/, from Hobb's bank^ on Benjamin Bakers 
la^td; four and a half miles from Compton^ Collected by 
P. N. Moore r 

A pure-looking splint coal. A little fibrous coal and fine 
granular pyrites between some of its laminae. One piece con- 
tained some particles of light reddish-brown resin. 

COMPOSITION OF THESE WOLFE COUNTY COALS, AIR-DRIED. 



No. 1963. 



No. 1964. 



No. 1965. 



No. 1966. 



Specific gravity 

Hygroscopic moisture . . . 
Volatile combustible matters 
Coke 

Total 

Total volatile matters . . . , 
Fixed carbon in the coke . , 
Ash 

Total 

Character of the coke . . . . 

Color of the ash 

Per centa^e of sulphur . . . 
328 



1.336 



1.434 



1.383 



.294 



3-74 
35-52 
60.74 



1.30 
41.40 
57-30 



T.16 
44.58 
54.26 



3-50 
35-20 
61.30 



100.00 



100.00 



100.00 



100.00 



39.26 

52.64 

8.10 



42.70 
28.20 
29.10 



45-74 
32.76 
21.50 



38.70 

56.70 

4.6a 



100.00 



Spongy. 



Pulveru- 
lent. 



Pulveru- 
lent. 



Spongy. 



Lilac-grey. 



2.466 



Nearly 
white. 



0.846 



Light 
lilac-grey. 



0.530 



Lilac-grey* 



1.189 
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The so-called cannel coals contain so much .earthy matter 
that they might (one or both) be properly called bituminous 
shales. They are remarkable, however, for the large propor- 
tion of volatile combustible matters they yield; and hence 
may be made available, if the petroleum production fails, in 
the manufacture of the coal oil and other hydrocarbons, &c., 
which are now so extensively used. They will make quite 
good fuel, notwithstanding their large ashy residue. Coal 
No. 1966 is exceptionally pure and good, and No. 1963 is also 
quite a good coal. 
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Appendix. 



THE CLINTON IRON ORE. DYESTONE ORE OF TENNESSEE. FOSSIL . 

ORE. 

In consequence of the great abundance of this valuable ore 
in the mountainous region of Tennessee,, very near to the 
Kentucky line, and in view of the proximity of Kentucky coal, 
beds to these ore beds, the members of the Geological Sur- 
vey collected some characteristic average samples from them^ 
which have been analyzed, with the following results : 

A. ^'Clinton Ore; upper bed, in Poor Valley Ridge. Cumber- 
land Gap, Tennessee. Average sample from a number of 
exposures of ttu beds. By P. N. Moore. Clinton Groups 

A soft ore, easily breaking into irregular laminae or scales;: 
filled with small disc-formed concretions or fossil casts. Pow- 
der of a blood-red color. 

B. ''Clinton Ore; upper bed. Foot of Poor Valley Ridge, on- 
a branch down from the Virginia Road. Cumberland Gap^. 
Tennessee. Collected by P. N. Moore.'' 

Very much like the preceding. 

C. Clinton Ore. Middle bed of the ore; twenty-six inches thicks. 
Cumberland Gap, &c. Collected by P. N. Moore.'' 
Harder and more compact than the preceding; contain- 
ing but few fossil-like concretions or casts. Externally of a\ 
brownish-ochreous appearance. Powder of a light reddish- 
brown color. 

D. *' Dyes tone Ore, from near Cumberland Gap, Tennessee.. 
From old Clinton Furnace. Clinton Group." 

for comparison with the above, the analysis of a similar' 
ore from Pennsylvania, analyzed by Professor Persifer Fraser,, 
of the University of Pennsylvania, is appended. 
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E. ''Hard Fossil Ore, or Clinton Ore. Middle bench ofDry^ 
sarfs mine. Pennsylvania.'' 

COMPOSITION OF THESE CLINTON ORES, DRIED AT 2i2<» F. 



E. 



^Specific gravity. 



3-942 



3-914 



3.190 



Iron peroxide . . 
Iron protoxide . . 

Alumina 

Manganese oxide , 
Lime carbonate. . 
Magnesia . . . . 
Thosphoric acid . 
Sulphuric acid . . 
Combined water . 



77.380 



73.935 



47.965 



80.820 



Silica and insoluble silicates . 



3.941 

.420 
a trace. 

.319 

a trace, 

2.500 

15.960 



5.776 

4.510 
.266 

.319 
a trace 

3.850 
11.730 



2.130 

1.230 
.194 

.575 

a trace 

4.000 

43.690 




Total 



100.520 



100.386 



99.784 



'Per centage of iron .... 

Per centage of phosphorus 
»Per centage of sulphur . . 

Per centage of silica . . . 



54.166 

.140 

a trace. 

15.760 



51.754 

.140 

a trace. 

11.730 



33.575 

.251 

a trace 

42.760 



56.574 



11.260 



30.34 
.21 
.05 

37.99 



• Lime. f Sulphur. J Alkalies. 

Professor J. P. Lesley, Chief of the Pennsylvania Geo- 
logical Survey, states that the iron produced from this ore 
is always ** cold-short," but that it is valuable to work with 
richer and less fusible ores. This is the character of this ore 
in other localities, and it appears to have a wide range, ex- 
tending even into Wisconsin. But the samples examined in 
this laboratory do not yield as much phosphoric acid as the 
usual average of this ingredient ; and from experiments which 
have been made in smelting this Tennessee ore, it is believed 
that a good tough iron can be made from it. 

F. A sample of the Pig Iron made at the furnace at the Cum- 
berland Gap, from the Clinton Ore, was obtained by Mr. P. 
N. Moore, and analyzed. 
The iron is fine-grained mill iron? It yields with difficulty 

to the file, but extends under the hammer a little more than is 

^'Usual with pig iron. 
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COMPOSITION OP THIS CUNTON PIG IKON. 

Iron 92.828 

Co'^fbiL'eVckrbo;: ! ! ! 1 ! ! ! ! ! ! ! ! ! ! ! 1 3;U^}Tot.lc«bon -4..0». 

Manganese • • • 153 

Silicon 1. 668 

Slag 480 

Aluminum .766 

Calcium 112 

Magnesium ••• 270 

Phosphorus . j 145 

Sulphur 068 

100.590 

It will be seen that this iron will compare favorably with the 
best quality of pig metal. 

G. ''Coal from Winter b Gap, near Knoxville, Tennessee*^ 

In a valley about ten miles from the Cincinnati Southera 
Railroad. The bed is said to be seven feet thick, and three 
acres of it have been mined out without leaving a pillar. Said 
to be the best pit coal in Tennessee. The sample was pre- 
sented by Gen. Winder at the Centennial Exhibition. It is 
quite a pure-looking, firm, pitch-black, glossy coal ; not break- 
ing into thin laminae; having no apparent fibrous coal, and 
very little granular pyrites. 

COMPOSITION, AIR-DRIED. 

Specific gravity X.256 

Vo?X°/o'mbr^rn;at.ers-. : \ ! \ 3^:;a}Total volati.e »a.te« 38.^ 

sp-^ ^''^ ^2;^^^:'o:^^:x2\''^':\ W.'V^ 

100.00 100.00 

The per centage of sulphur is . 1 .450 

This is a coal of remarkable purity, leaving a smaller pro- 
portion of ash than any coal examined during the Geological 
Survey of Kentucky. Of course it cannot be considered an 
average sample of the bed, yet it is evidence of its superior 
quality. The proximity of this bed of coal to the Cincinnati 
Railroad makes it matter of interest to our citizens. 
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• GERMAN GLASS .POT .FIRE-CLAY, AS COMPARED WITH SAMPLES OF 

KENTUCKY CLAY. 

On a recent wiek lo the great International Centennial 
Exhibition at Philadelphia, the attention of the writer was 
-attracted by an exhibit of this fire-clay, supposed to be one 
of the most refractory known, and imported for the construc- 
tion of crucibles ito withstand a very high heat, but particu- 
larly for our glass manufacturers, who seem to agree that no 
other known clay will so completely withstand the great heat 
of their furnaces, and the fluxing influence of the melted glass, 
as this. It is consequently almost universally used by them 
as the material for the construction of the glass pots or large 
crucibles, in which the glass is made and melted. 

The exhibit of this clay at the Centennial Exhibition was 
made by J. Goebel & Co., importers of German clay, and 
manufacturers of crucibles, &c.. Maiden Lane, New York. It 
showed the clay in its natural and prepared conditions ; and 
accompanying the specimens was a report of the chemical 
analysis of the material, said to have been made in Germany, 
a copy of which is appended. 

With a view to study this valuable clay, in comparison with 
some Kentucky samples from our coal measures, the writer 
secured a sample from what appeared to be a washed and pre- 
pared specimen on exhibition, which had been moulded into a 
cubical block, and which he has analyzed. 

H. lyie Clay is of a light grey color ; adiures strongly to the 
tongue ; and exhibits a large irregularly conchoidal fracture. 
Before t/ie blow -pipe it fused only on the extremity of the small 
pointed fragment, into a white slag. 

I. Another specimen of this German Glass Pot Clay wc^' ob- 
tained at the Co-operative Window Glass Works, at the foot 
of Coal Hill, opposite Pittsburg {near tlie inclined railroad^. 
The pot-maker, who furnished the sample from a partly used 
barrel of the material, stated that it was in the condition in 
which it was i»fported from Germany. 
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This had not been re-worked or washed. It resembles the 
g)receding, but is a little more friable, and slightly lighter col- 
•ored. Its powder, however, is somewhat darker than the 
powder of that. Before the blow-pipe it acted like that. 

J. Copy of the analysis of this clay made in Germany^ as ex* 

hibited by f, Goebel & Co. 

For comparison with these, I append a copy of the analysis 
•of some clay from Carter county, Kentucky (see volume I, 
Kentucky Geological Reports, new series, page 179, lower 
paging), labeled — 

** No. 1337 — Fire- clay ; average sample from the upper bed, four 
feet thick, on both sides of the hill. Ridge between Grassy and 
Three Prong Creek. Boone Furnace property. Whole bed 
eight to ten feet thick. Collected by P. N, Moore.'' 
This clay, forming a heavy stratum, is in a compact state — 
so hard as scarcely to be scratched with the nail; breaking 
into angular fragments. It is of a light-grey color, and be- 
comes plastic when reduced to powder. 

COMPOSITION OF THESE FIRE-CLAYS, DRIED AT 2i2« F. (Except J, 
which seems to have been more thoroughly dried). 



H. 



J. 



No. 1337. 



■ Silica 

Alumina 

Iron oxide (calculated as peroxide) 

Iron sulphide 

Lime 

Magnesia 

Phosphoric acid 

'Sulphuric acid 

Potash 

Soda 

Water expelled at red heat. . . , 



•70.860 

20.900 

1.560 



t73-66o 

19.460 

1.560 



70.60 
23.60 



48.560 

37.471 

a trace. 



.347 
.220 

not est. 

not est. 

.578 

.112 

6.800 



.168 
.209 

not est. 

not est. 

.520 

.046 

6.200 



1. 10 

.36 

•45 

not est. 

not est. 

not est. 

not est. 

t3.S9 



.112 

a trace. 

.255 

not est. 

.289 

.283 

12.030 



Total 



IOI-377 



101.823 



100.00 



99.000 



* Including mbout four per cent, of fine sand. 

J Including about three and a half per cent of fine tand. 
OT:ganic matters and loss. 



The iron peroxide obtained in the analyses of H and I was 
doubtless derived from iron sulphide in the clay. The appar- 
-ent excess is probably due mainly to fixed alkalies in the pre- 
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cipitated alumina, which may be estimated correspondingly^ 
too high. 

The large proportion of silica in the German clay (a part 
of which is in the state of fine sand) is notable in comparisoa 
with the Carter county clay; and this large proportion of 
silica or sand increases the refractory quality of the clay. 
But pure fine sand or pulverized quartz could quite cheaply 
be added to our clay, which, in other respects, seems to be 
at least equal in quality as a fire-clay to the German article, 
containing even less of those ingredients which increase the 
fusibility of clay, viz: iron oxide, lime, potash, soda, and mag- 
nesia. How the phosphoric acid acts in this relation is said 
not to have been fully determined by experiment; but it un- 
doubtedly increases the fusibility. As will be seen, the pro- 
portion of this ingredient was not ascertained in the Germaa 
clay, although it is no doubt present in notable quantity. 

There can be little doubt that some of our native fire-clays 
can be made quite refractory by a judicious process of prepa- 
ration or purification, including, perhaps, washing with water^ 
or water containing chlorohydric acid, which is very cheap,, 
the addition of pulverized quartz, &c. 

In this relation we may notice a beautiful hydrated silicate 
of alumina — the Indiana kaolin, or what is denominated Indi- 
anaite by Prof. E. T. Cox, of the Indiana Geological Survey — 
a large and handsome sample of which was exhibited at the 
Centennial. This remarkable clay-like mineral, which was 
discovered first in Illinois, and called Golconda clay, was found 
in Lawrence county, Indiana, in 1875, forming a six feet bed,, 
just under the coal measures conglomerate, and over a bed of 
brown hematite iron ore. Where it has not been impregnated 
with iron oxide it is a pure hydrated silicate of alumina, of 
the composition of halloysite, passing in its greenish portions 
into alophane. 

This so-called porcelain clay soon attracted the attention of 
potters, and is now in great demand for the manufacture of 
the finer qualities of pottery ware. The writer believes, how- 
ever, from the brief examination he has given it, that it de- 
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serves a more exalted application, being, when pure and free 
from infiltrated iron oxide and lime, more refractory before 
the blow-pipe than any clay he has examined. It is therefore 
believed that it might find a more suitable application in the 
manufacture of the most refractory crucibles, and that, when 
mixed with pure fine sand or pulverized quartz, it might very 
well answer for glass pots. 

The general composition of the white variety, as reported 
by Prof. Cox (Geological Report of Indiana, 1874, page i8)^ 
is as follows: . 



Silica . . 
Alnmina. 
Lime . . 
Water . . 



45.90 
40.34 
trace. 
13.26. 



A specimen of this mineral, obtained by the writer from 
that exhibited at the Centennial (beautifully translucent ; 
nearly white, with a slight greenish tint), when examined for 
fixed alkalies, gave 0.198 per cent, oi potash, and 0.204 of 
soda, when dried at 212 F. It was not examined for alkaline 
earths or phosphoric acid. 

This mineral, which may be made so useful in the arts, may 
doubtless be discovered in Kentucky in a similar geological 
position with that in Indiana. 

VOL. I.-CHEM. 23. 34S. 
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Chemical Laboratory, 
Kentucky Geological Survey, 

Lexington, Ky., April, 1878 

Professor N. S. Shaler, Director Kentucky Geological Survey : 
Dear Sir : I have the honor to make herewith a report of 
the results of the chemical work performed for the Kentucky 
Geological Survey from February of last year up to the pres- 
*ent time. 

Very respectfully, 

ROBERT PETER. 
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CHEMICAL REPORT OF THE SOILS, COALS,. 

ORES, PIG IRONS, CLAYS, MARLS, 

MINERAL WATERS, ROCKS, 

&c., OF KENTUCKY. 



Of the chemical analyses herewith reported, more than one 
hundred and thirty in number, seventy-four are of soils, sub- 
soils, and under-clays; of which three, reported in the Ap- 
pendix, are from Texas. These latter were examined for the 
purpose of comparison with our Kentucky soils. 

The limits of variation, in the proportions of the essential 
ingredients of the seventy-one Kentucky soils, are shown ia 
the following table, viz : 



Ofgainic and volatile matters vary from . . 
Alumina and iron and manganese oxides vary 

from 

XJme carbonate varies from 

Magnesia varies from 

Pliosphoric acid varies from *. . 

Potash extracted by acids varies from . . ' . 
Soda extracted l>y acids varies from .... 
Sand and insoluble silicates vary from . . . 
Water, expelled at 380P F., vanes from . . 
Water, expelled at ais^ F., varies from . . 
Potash, in the insoluble silicates, varies from 
Soda, in the insoluble silicates, varies from . 



Perot. 


Number. 


County. 


Per cent. 


Number. 


County. 


9.185 


in a,037 


in Hardin 


to 9.045 


in 2,986 


in AUen 


a4-465 


fn 9,015 


in Grant 


to 3.096 


In 9,099 
in 1.968 


in Grayson 


':^ 


in a,oi5 


in Grant 


to .030 


in Allen 


In 9,089 


in Grant 


to .095 


in 9,043 
in z,968 


in Hardin 


.833 


in 3,014 


in Grant 


to .0x3 


in Allen 


X.770 


in 9,093 


in Grant 


to .035 


in 9,041 


in Haidin 


.0J7 


in 3,009 


in Grant 


to traces 


in several 




59940 


in 9,015 


in Grant 


to 93.980 


in 1,967 


in Allen 


a. 715 


in 9,037 


in Hardin 


to .483 


in 9,030 
In 1,967 


In Greysoni 


6.575 


in 9,013 


in Grant 


to .950 


in AUen 


9.910 


m 9,037 


in Hardin 


to .799 


in 1,929 
in 9,080 


In Barren 


x.ax4 


in 9,oc9 


in Grant 


to .099 


in Oldham- 



In the sample of cretaceous soil from Collins county, Texas^ 
called •* black waxy" soil, there were 17.085 per cent, of lime 
carbonate, 0.497 of potash extracted by acids, while the 61.840 
per cent, of sand and insoluble silicates contained only 0.443. 
per cent, of potash in the insoluble silicates. 

The specimens from Grant county, which appear to such 
advantage in this comparative table, are of heavy, tough 
under-clays, excavated from' some of the cuts on the Cincin- 
nati Southern Railroad, some of which were called by the 
doubtful name of **hard pan" by the contractors. From the 
too large proportion of clay which they contain, as well as 
their resulting physical constitution, they would by no means 
prove as productive, under culture, as might be inferred from 
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their chemical composition alone. The fact that favorable 
physical conditions are as necessary to the fertility of the soil 
as the chemical conditions, has long been known ; but both the 
chemical and physical are equally indispensable. 

These heavy under-clays, which are so rich in some of the 
mineral elements of plant nourishment, might doubtless be 
used with advantage, in the manner of marl, as a top-dressing 
on light or sandy, poor or exhausted soils. They would also 
answer for common pottery or bricks. 

The five samples of coals examined, from Butler, Greenup, 
and Madison counties, presented the usual characteristics of 
our good Kentucky coals, some of them being better than the 
average, because of their small proportions of ash and sul- 
phur, especially the sample from Big Hill, in Madison county; 

The limonite iron ores, from Lyon and Trigg counties, 
proved to be rich, containing from 46.320 to 50.195 per cent, 
of iron; they are also remarkably free from sulphur, and 
contain less than the average of phosphorus, which latter 
ingredient was found in them only in the proportions of from 
0.079 to 0.220 per cent, of the ore. The pig irons smelted 
from these ores were found also to be generally of very good 
quality. 

Amongst the clays which were analyzed, that from Bald 
Knob Church, Ohio county — No. 2076 — was found to be quite 
refractory, and it may very probably be made available for 
fire-clay if in sufficient abundance. 

Seventeen different samples of limestone were examined, 
many of which were from the phosphatic layers in the blue 
limestone of Fayette county, mentioned in the preceding 
Report. In fourteen samples, mostly from the same quarry, 
and all from the same neighborhood, the proportions of phos- 
phoric acid were found to vary from 1.462 per cent, in No. 
2002 up to 21.940 per cent, in sample four of No. 2004. 
v{See Fayette county.) 

While these interesting phosphatic layers, in the Lower 
Silurian limestone of this county, have not as yet been found 
regular and continuous enough, perhaps, to justify working for 
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the manufacture of superphosphate, they are yet quite inter- 
esting, as throwing much light on the superior fertility of our 
Lower Silurian, or so-called ** Blue-grass soil/' As will be 
seen, the analyses of some of the most abundant of the fossils 
of this limestone did not develop in these any unusual pro- 
portion of phosphoric acid. 

One of the limestones analyzed — No. 2073 — a ferruginous 
limestone from Rough creek, Ohio county, was found, when 
calcined, to possess the properties of hydraulic cement. 

The lead ore found in our limestone, usually associated 
with zinc sulphide in vf ins of baryta sulphate, examined for 
silver, was found to give the usual negative result. Indeed, 
general experience, hitherto, seams to show that very little 
silver is associated with the galena found in undisturbed lime- 
stone layers; that ore being most generally argentiferous 
which is in veins in the rocks which have been much dis- 
turbed by volcanic action. 

The re- examination of the mineral waters of the Olympian 
Springs, in Bath county, and of the Lower Blue Lick Springs, 
in Nicholas county, has developed several interesting facts. 
Not only is it shown that the general composition of these 
celebrated waters has not been altered, or the waters weak- 
ened sensibly, during the considerable period intervening be- 
tween the analyses, but also several new ingredients, in small 
quantities, have been discovered in them. Not the least 
interesting of these are boracic acid and lithium compounds. 
Compounds of barium and strotium found in these, also in 
minute proportions, are believed to be, like the above sub- 
stances, more generally prevalent than was formerly supposed. 

Several other mineral waters, deserving of a more complete 
examination, were qualitatively examined. Kentucky is quite 
rich in these waters, and a more systematic study of them 
than has, as yet, been possible, is desirable. 

The chemical analyses of the ashes of the Hungarian grass, 

German mi/iet, &c., together with the microscopic photographs 

•of parts of their silicious skeletons by Mr. Alex. T. Parker and 

Mr. J. Mullen, and the experiments to discover the nature of 
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the peculiar **root actioir* of these plants m their decompo- 
sition of the silicates of the soil, as well as to determine the 
nature of the special acid solvents exuded from the plants for 
this purpose, detailed in the Appendix, throw some light on 
the mysterious selective power of vegetables, by which ma- 
terials, very different in kind and quantity, are appropriated 
by different plants from a soil common to all. Some, because 
probably of superior decomposing power which they exert 
over the silicates of the soil, being able to extract essential 
mineral ingredients and thrive, where others die of inanition, 
for want of the proper solvent or digestive agent. 

To produce the silicious cell-casts and skeleton of the Hun- 
garian grass and German millet, the silicious material must, 
have been dissolved in water, in unusually large proportion, in 
the vicinity of the roots of these plants. Unless in solution, 
it could not- penetrate the cell walls. 

It is well known to chemists that when silicates are decom- 
posed, by acids or other agents, in the presence of water, 
that the siliqic acid thus produced is soluble to a large amount: 
in that fluid ; but that it may again be easily brought to an. 
insoluble condition, as it exists in flint or sand, by the subse- 
quent separation of the water ; and this fact, with the demon- 
stration of the exudation from the rootlets of these plants of 
an acid fluid containing oxalic, phosphoric, and other acids, 
probably in greater quantity than is produced by many other 
vegetables, enables us to guess how these may decompose 
more of the silicates of the soil than other plants and absorb- 
more dissolved silicic acid. 

Plants, like animals, vary greatly in their natural power 
of appropriating essential elements of food. Some live and 
thrive on food of most difficult digestion ; others, like the 
young of most animals, require nourishment in the most sol- 
uble and available condition. Some, like the Hungarian grass 
and other plants which grow on sterile soils, can extract their 
essential mineral food from the hardest stony particles ; others, 
like our ordinary grain-producing plants, depend more on the 
natural soil solution, which brings their food to their roots 
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already in a condition to be most readily absorbed. Peculiar 
root action on the soil is no doubt common, in a greater or- 
less degree, to all plants ; yet, that the common soil solution, 
produced by the solvent action of the atmospheric waters, 
upon the soil ingredients, is also a common source of plant 
food, is equally demonstrable. 

ALLEN COUNTY. 

No. 1967 — Soil, labeled ''Virgin soily from the surface of the- 
tract of land of about fifty square miles in extenty in tlie 
eastern part of Allen county, called the ^Buncombe tract' A 
very poor district. Forest growth : scrub oak, black oak, pop- 
lar, chestnut, hickory, &c. Produces about three to five barrels * 
of corn to the acre {equal to fifteen to twenty -five bushels^. 
Sub-stratum arenaceous, clayey, and calcareo-silicious rocks; 
decayed to the depth of fifteen feet.'* Collected by Rev. Her- 
man Hertzer. 

The dried soil is of a light dirty-buff color. The coarse^ 
sieve removed from it only a few small ferruginous concre- 
tions. The silicious residue, after digestion in acids, all passed, 
through fine bolting-cloth, except a small proportion of smalb 
rounded grains of quartz and undecomposed silicates, and a. 
few very small silicified entrochi. 

No. 1968 — ** Subsoil of the next preceding soil,'' &c., &c. Col-- 

lected by Rev. Herman Hertzer. 

Of a lighter and more yellowish buff color than the pre- 
ceding; containing fewer small ferruginous concretions. The^ 
fine bolting-cloth separated from the silicious residue only a . 
few small rounded grains of quartz and of undecomposed 
silicates of various tints. 

No, 1969 — ** Surface Soil, one year in cultivation. Upland. 
Land of William H. H. Mitchell, 07ie mile west of Scottsville^ 
Allen county. Forest grou*th : a maple grove. Product: fifty 
to sixty bushels of com to the acre'' Collected by Rev. Her^ 
man Hertzer. 

The dried soil is of a light greyish-umber color. The coarse 
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sieve removed from it a few angular fragments of ferruginous 
<juartzose rock. The fine bolting-cloth separated from silicious 
residue a small quantity of fine rounded particles of quartz and 
undecomposed silicates of a reddish-grey color. 

No. 1970 — '* Subsoil of the next preceding,'' &c., &c. Col- 
lected by Rev, Herman Hertzer, 

The dried subsoil is very much in color like the surface 
soil, being only slightly lighter. The coarse sieve and bolt- 
ing-cloth removed similar fragments and particles from the 
soil and the silicious residue. The rounded particles of unde- 
composed silicates and quartz amounted to about four and a 
half per cent, of the subsoil. 

No. 1971 — *' Surface Soil. Upland, from the farm of Wm. 
H. H. Mitchell (same locality as the preceding), which has 
been i?i cultivation for sixty years. Yields twenty-five bushels 
of cor7t per acre; eight to ten bushels ef wheat; or fifteen to 
twenty of oats. Or^iginal forest growth: chestnut, maple, oaks, 
poplar, &c. Geologicai formatio7t : the Keokuk Group — cal- 
careO'Silicious and argillaceous rocks and shales; decayed to 
the depth of twenty feet below }ke soil.'' Collected by Rev. 
Herman Hertzcr. 

The dried soil is of a buff color. The coarse sieve sepa- 
rated from it some small quartzose concretions, silicified entFO- 
chi, and iron gravel. The silicious residue, from the digestion 
in acid, all passed the fine bolting-cloth except a few rounded 
grains of milky quartz and of dark-colored undecomposed sili- 
cates, with some minute silicified entrochi. 

No. 1972 — ** Subsoil of the next precedingy <Sfc. Collected by 

Rev. Herinan Hertzer. 

The subsoil is lighter and brighter colored than the surface 
soil. The coarse sieve removed from it fewer quartzose and 
ferruginous concretions than from that, and the bolting-cloth 
separated fewer silicious particles. 
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COMPOSITION OF THESE ALLEN COUNTY SOILS, DRIED AT 212* F. 

No. 1969. 



Organic and volatile matten 

Alumina and iron and manganese oxides. . 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric add 

Potash 

Soda 

Sand and insoluble silicates 

Water, expelled at 380P F 

Total 

Hygroscopic moisture 

Potash in the insoluble silicates 

Soda in the insoluble silicates 

Character of the soil 



No. 1967. 



a. 2x5 

3.616 

.110 

.106 

.019 

Not esti 

-I 

93.980 
.650 



0.950 
.99a 

•253 



No. 1968. 



a. 045 

5.87a 

.030 

.097 

.013 

mated. 

160 

.312 

90.840 

.615 



5.629 
.520 

.!*♦ 

.156 

.148 

.210 

85.740 



99984 



1.250 
.958 
.209 



a-425 
.958 
•3M 



Virgin soil' Subsoil. . New soil 



No. 1970. 



4.000 

7-394 

.470 

.097 

.141 

.380 

85.090 
1.625 



99-373 



No. 1971. 



a. 745 

5 •45a 

.070 

.079 

.083 

.aai 

.'43 

90.440 

.865 



100.098 



i.ai5 
.853 
.343 .354 



Subsoil. 



X.081 



Old field. 



No. 197a. 



3-450- 

8.090. 

.080 

.140.. 

.045 

.219 

.115 

88.040 

.85a 



100. oa^. 



1.550 
1. 188 
.358 



Subsoil. 



The unproductiveness of the soils Nos. 1967 and 1968,, 
from the so-called Buncombe tract, finds an explanation in 
their chemical composition as detailed above. Both surface 
soil and subsoil show a very marked deficiency of phosphoric 
acid, the proportions of which, 0.019 and 0.013 per cent, only, 
are smaller than have been found in any other Kentucky soils. . 
This deficiency alone would cause sterility ; but it fortunately 
can be remedied quite easily by means of top dressings of 
fertilizers containing phosphates, such as commercial super- 
phosphate of lime, bone-dust, or good guano. These soils 
are also somewhat deficient in organic matters (humus), lime, 
&c., and may no doubt be greatly improved by the cultivation 
of clover, with top- dressings of plaster of Paris or slaked 
lime, and the plowing under of the green crop after one 
year's grazing with hogs or cattle. The relative small pro- 
portion of alumina, &c., to the sand and silicates, which 
makes them what are called a ** hungry soil,'* may be meas- 
urably remedied by the judicious use of such clay marls as 
may be accessible. The alkalies, potash, and soda are not 
greatly deficient in these soils, yet the use of wood ashes, or 
some other alkaline fertilizer, would doubtless increase their 
fertility. 

The soils Nos. 1969-1970 and 1971-1972, differing sa 
greatly in productiveness — soil 1969 producing fifty to sixty^ 
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-bushels of corn to the acre, and the others only twenty-five 
-^bushefs — also exhibit very significant differences in their chem- 
ical composition. Taking the surface soils for comparison, we 
find the more productive soil, No. 1969, contains nearly twice 
as much organic matters and phosphoric acid as the less fer- 
tile one, No. 1971, and that this latter essential ingredient, 
phosphoric acid, is notably deficient in the less productive 
soils. Another marked difference is found in the relative pro- 
portions of lime and magnesia, the great deficiency of which 
in the old field soils seems to indicate that their present infe- 
riority is probably as much owing to an original difference of 
composition as to the deteriorating influence of the sixty 
years of cultivation. This supposition is strengthened by the 
relatively higher proportion of potash in the old field soil. 

The remarks on the improvement of the soil of the Bun- 
combe tract apply also to this old field soil. 

BARREN COUNTY. 
Soils and Subsoils, &c. 

'No. 1973 — *' Virgin Soih, /rom the farm of Alajor J, S. Barlozu, 

in the 'BuT^ens^ four viiles east of Cave City, Barren county. ^^ 

Collected by Rev. Herman Hertzer. 

** Geological formation: St. Louis limestone, the partly de- 
•composed rock six feet beneath the surface. Very rich soil 
generally in the * Barrens.' The 'Barrens,' so-called because 
of the absence of forest growth in early times, extend from 
Hardin county through Barren, Warren, and Simpson coun- 
ties. Formerly * prairie' land, now overgrown with a young 
forest of black oak, scrub oak, walnut, beech, and hickory." 

The dried soil is of a light umber color. Clods friable. 
The coarse sieve removed from it only a small quantity of 
small fragments of decomposing chert and iron gravel. The 
silicious residue, after digestion in acids, all passed through 
fine bolting-cloth, except a small quantity of particles of partly 
decomposed silicates, and some few clear quartz grains. 

No. 1974 — **SoiL, si:x:ty years in cultivation, from the same 
locality as Jhe Ic^t. Average crops: of tobacco ^ one t/iousand 
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two hundred pounds ; wheat y fifteen bushels; corn, forty to 
fifty bushels'^ Collected by Rev, Hermafi Herlzer, 
The dried soil is of an umber color, slightly darker than 
that of the preceding soil. ' The clods are friable. The coarse 
sieve separated from it about forty per cent, in weight of angu- 
lar fragments of decomposing chert. The silicious residue all 
passed through the fine bolting- cloth, with the exception of 
some small angular particles of partly decomposed silicates. 
[From the comparative color and chemical composition of 
these two soils, it is probable that their labels were accident- 
ally interchanged.] 

No. 1975 — '* Subsoil of the two preceding soils,'' &c,, &c. 

The dried subsoil is of a light grey-brown color; is 
somewhat cloddy, the clods being firm. The coarse sieve 
removed from it only a few small fragments of decomposing 
chert. The silicious residue, after digestion in acids, all 
passed through fine bolting-cloth, except some small parti- 
cles of partly decomposed silicates, and a few small rounded 
quartz grains. 

No. 1976 — ** Virgin S>oii.y from the farm of Daniel Davasher^ 
southern part of Ba7^en county. Geological formation : sili- 
cious grit , decomposed fifteen feet deep. Forest growth : beech, 
hickory y oaks, poplar, a7td chestftut,'' Collected by Rev. Her- 
man Hertzer. 

The dried soil is of a light brownish-grey color. The 
coarse sieve removed from it about twenty-two per cent, 
of coarse angular fragments of ferruginous sandstone and 
silicious concretions. The bolting-cloth separated from the 
silicious residue some silicious particles, grey, white, and 
flesh-colored, with a few of partly decomposed silicates. 

No. 1977 — ** Surface Soil; in cultivation for thirty years ; from 
the same farm as the next preceding. Yield: of com, forty 
bushels ; of wheat, ten to fifteeft bushels ; of tobacco, eight 
hundred pounds'' Collected by Rev. Herman Hertzer. 
The dried soil is of a light dirty-buff color. The coarse 

sieve removed from it about seven per cent, of coarse silicious 
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fragments, and the silicioiis residue left on the fine bolting- 
cloth a few particles similar in character to those of the virgin 
soil. 

No. 1978 — ** Subsoil of the next preceding,'' (Sfc, &c. Col- 
lected by Rev, Herman Hertzer. 

The dried subsoil is of a grey-buff color. It contains about 
eleven per cent, of coarse angular silicious fragments and 
concretions, and its silicious residue gave fewer silicious par- 
ticles by the fine bolting- cloth than the preceding. 

No. 1979 — ** Virgin Soil, from the farm of Mrs. M. E. Davis^ 
eight miles south of Glasgow, Barren county. Geological for- 
mation: silicious or Kekokuk Group, Forest growth: black 
walnut y btechy sugar- tree, &c., &c.'' Collected by Rcik Her- 
man Hertzer, 

The dried soil is of a light grey-umber color. The coarse 
sieve removed from it less than five per cent, of coarse angu- 
lar silicious fragments and concretions. The silicious residue, 
from digestion in acids, all passed through the fine bolting- 
cloth, except small greyish, reddish, and white particles of 
quartz and partly decomposed silicates. 

No. 1980 — '* Surface Soil, sixty years in cultivation ; from the 
same farm as the preceding. Geological formatiojt: silicious 
or Keokuk Group, rocks decayed to depth of twelve to fifteen 
feet. Average crops : of tobacco, one thousand to eleven hund- 
red pounds ; of corn, twenty 'five to forty bushels'' Collected 
by Rev, Herma7t Hertzer. 

The dried soil is a little lighter colored and more yellowish 
than the preceding. The coarse sieve removed from it but a 
very small proportion of small angular silicious and ferrugi- 
nous fragments, and the silicious residue contained fewer small 
silicious grains than the preceding. 

No. 1 98 1 — ** Subsoil of the fiext preceding'' &c., &c. Col- 
lected by Rev. Herman Hertzer. 

The dried subsoil is of a brownish-buff color. The coarse 
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Sieve separated from it only a very small proportion of small 
silicious and ferruginous gravel The fine bolting-cloth re- 
moved from the silicious residue a considerable proportion 
of soft, partly decomposed silicate grains, and but few hard 
silicious particles. 

No. 1982 — ** Surface Soil, sixiy years in cultivation ; from the 

same farm as the preceding. Bottom land. Inexhaustible 

because of annual inundation. Average crop : fifty bushels 

of corn J' Collected by Rev. Herman Hei'tzer, 

The dried soil is of a light brownish-umber color. The 

coarse sieve separated only a very small proportion of small 

silicio-ferruginous fragments, and the silicious residue, from 

digestion in acids, all passed through the fine bolting-cloth. 

No. 1983 — ** Subsoil of the next preceding'' &c,, &c. Col- 

lected by Rev. Herman Hertzer, 

The dried subsoil is slightly more brownish in tint than the 
preceding. The coarse sieve removed from it but a very small 
proportion of silicio-ferruginous gravel. Like that of the 
preceding, the silicious residue all passed through the fine 
bolting-cloth, leaving upon it no small silicious particles. 
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The reasons for believing that the labels of soils Nos. 1973 
and 1974 have been accidentally interchanged, is the greater 
proportions of organic matters, lime, magnesia, and phospho- 
ric acid, and the smaller quantity of sand and insoluble sili- 
cates in 1974 than in 1973. The greater proportion of potash 
in the latter is also corroborative of this supposition, because 
the subsoil is richer in this alkali than the surface soils. 

These Barren county soils are above the average in native 
fertility, and would require only skillful management, with a 
judicious rotation of crops and the occasional use of special 
fertilizers, as may be indicated, to keep them up to a high 
degree of productiveness. 

BATH COUNTY. 
Mineral Waters, &c., of the Olympian Springs. 

The principal waters of these celebrated springs were qual* 
itatively examined by the writer about the year 1848-9, and 
the results were published in volume III of the first series of 
Reports of the Geological Survey of Kentucky, pages 208- 
210. About ten years thereafter (in i858-'9) more extended 
quantitative analyses were made by him of samples of these 
waters, sent to his laboratory in bottles by Mr. H. Gill, the 
proprietor. As such analyses of the waters forwarded in bot- 
tles could not include the gases, and, moreover, were liable to 
accidental errors, the writer visited these springs in August 
last (1877), accompanied by his son, Alfred M. Peter, in order 
to quantitatively estimate the gases in the recent waters ; to 
evaporate a sufficient quantity on the spot to enable him to 
estimate their minuter saline ingredients, and to collect with 
care, in very clean glass-stoppered bottles, enough of the 
waters of the several springs for complete quantitative analy- 
ses in his laboratory in Lexington. 

The hydrogen sulphide was estimated in the recent waters 

at the springs, by the volumetric process, with the use of a 

•<ieci-normal iodine solution. &c., and the carbonic acid, thrown 

-down in a measured quantity of the waters, by an ammoniacal 

solution of barium chloride, was separated and weighed at the 

^laboratory. 

363 



1 8 CHEMICAL REPORT. 

The Sulphur Waters of the Olympian Springs. 

No. 1984 — **Salt Sulphur Water/* Well at the saloon, near 
the main house or hotel. The water is raised by a pump in 
the well, which is eight to ten feet deep. The spring is said ta 
yield about two hundred and seventy gallons per hour. The 
temperature of the water was found to be 56° F., when t/iat of 
the atmosphere was 75° /^ T/ie water forms a slight yellowish 
or ochreous incrustation on the glass tumblers used at the welL 
It exhibits a slightly alkaline reaction. 

No. 1985 — ** Black Sulphur Water.** From an open welly 
about a quarter of a mile nearly south of the main house, in 
the bottofn ground just at the foot of the hill. The water is 
confined in a barrel without heads, sunk into the grou7id. 
The temperature of the water in the barrel was 57° F. Its 
sediment is nearly black, and it exhibits a slightly alkalitie 
reaction. 

No. 1986 — **White Sulphur Water.'* From a rather feeble 
spring about three miles from the Olympian Springs. 
This spring was not visited by the writer, but a demijohn of 

the water was sent to the *' Springs" by John D. Young, Esq^ 

The hydrogen sulphide, therefore, was not estimated. 
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COMPOSITION OF THESE BATH COUNTY SULPHUR WATERS. 
In 1000 parts of the water. 



No. 1984. 



No. 1985. 



No. 1986. 



'Hydrogen sulphide gas . 
'Carbonic acid gas (CO2) 



O.OOII 

0.2400 



0.0012 
.2781 



not est. 
not est. 



Lime carbonate 

Magnesia carbonate 

Baryta carbonate 

• Strontia carbonate 

Iron carbonate 

Alumina 

Manganese carbonate and phos- 
phoric acid 

Lime sulphate 

Potash sulphate 

Soda sulphate 

Soda carbonate traces 

Calcium chloride 

Magnesium chloride 

Sodium chloride 

Potassium chloride 

Lithium chloride 

Sodium bromide 

Sodium iodide and sulphide . . . 

Boracic acid 

Silica 

' Traces of organic matter and loss, 



0.1975 
.0506 
.0128 
.0045 
.0025 
.0006 

traces. 
.C083 



0.0158 
.0046 



0.0744 
.0316 



.0024 



not est. 
.0213 
.1089 

4.8997 
.0355 
.0008 
.0166 
trace, 
trace. 
.0232 
.0340 



traces. 
.0061 
.C031 
.0025 
.3247 



Held in solution 
by the carbon- 
ic acid. 



.0039 

-0133 
.0408 

.3"3 



.1208 
trace. 



.0071 
.1326 



trace. 



trace, 
trace. 
.0124 
.0164 



trace, 
trace. 
.0115 



Total saline matters in 
parts 



Specific gravity of the water 



5.4168 



0.5088 



0.6286 



.004 



not est. 



not est. 



These interesting sulphur waters present considerable dif- 
ferences in their chemical composition. The salt sulphur of 
the saloon contains greatly more chlorides than the others, 
and especially much more sodium chloride (common salt) than 
they, while the black and white sulphurs are much more alka- 
line from the presence of a considerable quantity of carbonate 
of soda. They also contain more alkaline sulphates. All of 
them have a notable quantity of iron carbonate, of which 
chalybeate ingredient the salt sulphur and the black sulphur 
•contain the largest proportions. The quantity in the white 
:sulphur was not separately determined, but is doubtless quite 
minute. 
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These waters, and particularly those of the salt sulphur 
well, are applicable to the treatment of a great variety of 
chronic diseases, under judicious medical advice, combining, 
as they do, saline, alkaline, and chalybeate properties, with 
those of the hydrogen sulphide, and the bromides and 
iodides. They are found to be diuretic, diaphoretic, tonic, 
and alterative, when used internally, not usually exerting 
much aperient action; and when employed in the bath, for 
which purpose the salt sulphur is used exclusively, they are 
valuable in the treatment of cutaneous affections, &c. 

The very small proportions of barium, strontium, aluminum^ 
and lithium compounds, together with those of boracic and 
phosphoric acids, which were detected in this recent re-exam- 
ination of these waters, interesting as their discovery may be 
to the philosopher, cannot be supposed to exert much influ- 
ence in their medicinal action, yet, doubtless, they are not 
without effect. 

Since the detection of barium and strontium compounds in 
these waters containing sulphates, the attention of the writer 
was drawn to a recent communication of M. Dieulafait to the 
Academy of Science of Paris, as to the very general presence 
of strontium carbonate or sulphate in the sea waters, as well 
as in limestone, gypsum, and the fossil remains of the mol- 
lusca, and saline mineral waters generally. According to his 
statement, only forty-four out of eight hundred of such 
waters, &c., failed to show distinct evidence of the presence 
of strontium. 

On examining Liebig's analysis of the celebrated Keiser- 
quelle (Emperor well), at Aix-la-Chapelle, in Rhenish Prussia, 
one of the most noted waters of Europe, and an early resort 
of the Romans, a remarkable resemblance in general com- 
position may be seen between this and the salt sulphur water 
of the Olympian Springs, as the following comparative table 
shows : 
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2r 



Salt sulphur 

water of 

Olympian Springs. 



Water of 
Emperor Well, 
Aix-la-Chapelle. 



Lime carbonate 

Magnesia carbonate .... 

Baryta carbonate 

Strontia carbonate 

Iron carbonate 

Alumina 

Manganese, phosphoric acid 

Lime sulphate 

Potash sulphate 

Soda sulphate 

Soda carbonate 

Lithia carbonate 

Lithium chloride 

Calcium chloride.* 

Magnesium chloride .... 

Sodium chloride 

Potassium chloride 

Sodium bromide 

Magnesium bromide .... 

Sodium sulphide 

Sodium iodide 

Boracic acid 

Silica 

Organic matters, &c 



Total saline matters in looo parts . 



Temperature 



0.1975 
.0506 
.0128 
.0045 
.0025 
.0006'! 

traces. J 
.0083 



traces. 



.0008 
.0213 
.1089 
4.8997 
.0355 
.0166 



traces. 

traces. 

traces. 
.0232 
.0340 



5.4168 



56° F. 



0.1580 
.0510 



.0002 
.0096 

traces. 

traces. 
.1540 
.2830 
.6500 
.0003 



2.6390 



.0036 

.0006 

.0195 

traces. 



.0661 
.0752 



4.1020 



131** F. 



The Aix-la-Chapelle are hot springs, and the water con- 
tains more alkaline sulphates and carbonates, with less of 
chlorides and bromides, than our salt sulphur water ; but the 
general resemblance of their chemical composition is close^ 
especially as they contain nearly the same gaseous ingre- 
dients. 

One object in view in the re-examination of the Olympian 

Spring waters was to ascertain whether their proportion of 

saline matters had been diminished in the lapse of nearly 

twenty years since the first analyses were made by the writer. 

It is interesting to see that no notable change in this respect 

has occurred. {See vol, 4, p. 69, Reports Geological Survey of 

Kentucky, first series^. The slight apparent difference being 

probably due to less perfect drying of the total saline matters 

in the former analyses. 
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Chalybeate Mineral Waters op the Olympian Springs 

No. 1987 — **'Main Chalybeate Spring ; in a valley, about half 
a mile north of the main building, Olympian Springs y 
The water runs, over a wooden gutter, out of the ferrugin- 
ous magnesian limestone, which lies under the Devonian shale, 
at the base of the hill, about four feet above the bed of the 
sp-called *' Chalybeate Branch," which runs into Mud Lick. 
The spring yields about three litres of water per minute (^. e., 
somewhat more than three quarts). The temperature of the 
water is 54° Fahrenheit. It deposits a sediment in its channel 
of outflow, which is of a ferruginous-brown color. The water, 
as it flows out of its source, is remarkably clear, but exposure 
to the air, by the removal of carbonic acid and the substitution 
of oxygen, converts the dissolved iron carbonate into the hy- 
drated peroxide, which is insoluble in water. 

The dried fe^-ruginotis sediment, on analysis, was found to 
contain about 65 per cent, of iron peroxide, about 20 per cent, 
of soluble silica, with notable proportions of lime and magnesia 
carbonates, and traces of manganese, phosplioric and apocrenic 
acids, Hydrosulphuric acid did not detect the presence of 
arsenic or any metal of that group. 

No. 1988 — ** Chalybeate Spring, flowing out of a crevice in 
the ferruginous magnesian limestone hi t/ie bed of tlie Chalyb- 
eate Branch, about sixty yards above the main chalybeate 
spring above described'' 
It deposits a ferruginous sediment in the bed of the branch 

of a light brownish-orange color. 
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COMPOSITION OF THESE OLYMPIAN SPRING CHALYBEATE WATERS. 

In the 1000 parts. 



No. 1987 



Free carbonic acid gas 



0.1214 



Iron carbonate . . . . 
Lime carbonate . . . 
Magnesia carbonate. . 
Manganese carbonate . 
Phosphoric acid . • • 
Lime sulphate . . . . 
Magnesia sulphate . . 
Potash sulphate . . . 
Soda sulphate . . . . 
Sodium chloride . . . 
Magnesium chloride . 
Lithium chloride . . . 
Apocrenic acid . . . . 

Silica 

Loss 



0.0242 
.0998 
.0143 
trace 
trace. 
.0554 
.1170 
.0125 



No. 1988 



0.1269 



O.OIOO 

.0890 
.0103 

trace . 

trace . 
.0366 
.0693 
0117 
.0238 



I 



Total saline matters in looo parts of the waters . 



.0308 
.0031 

trace. 


.C060 
trace. 


trace. 


trace . 


0332 
.0194 


.0198 
.0168 



0.4097 



0-2935 



^ Held in so- 
I hition by 
[ the free 
I carbonic 
J acid. 



The main chalybeate spring water is in every respect very 
good of its kind, and may be used in all cases in which cha- 
lybeate remedies are indicated. The principal difference in 
composition between the two springs is, that the main spring 
is more than twice as strong in iron carbonate, making it a 
better chalybeate remedy than the other. It also contains 
more sulphate of magnesia, but less sulphate of soda. They 
form a valuable addition to the Olympian Springs. 

As the chalybeate and other saline ingredients of these 
waters seem evidently to have been derived mainly from the 
ferruginous magnesian limestone out of which they flow, and 
which the waters have worn and perforated in a remarkable 
manner, the writer collected some of the limestone and sub- 
mitted it to analysis, with the following result : 

No. 1989 — Ferruginous Magnesian Limestone, ^7/^/ of which 
flow the chalybeate springs above described, as well as many 
others in this region, a7id which forms the bed of the Chalyb- 
eate Branch, at and near those chalybeate springs. It lies 
immediately under Black Devonian Shale. Collected by Rob- 

^rt Peter, 
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A crystalline-granular limestone ; grey, of various tints, in 
the interior — generally light grey; light ferruginous or brown- 
ish-ochreous on the exterior. Adheres slightly to the tongue, 
and is more or less porous. The water has worn it irregu- 
larly, and in some places perforated it by enlarging the small 
crevices or cavities in it. 





COMPOSITION, DRIED AT 212" F. 




Lime carbonate 


54.000 
34.027 

i>.532 
006 


Magnesia carbonate 


Iron carbonate 


Phosphoric acid • • 


Potash , 


.143 
040 
.280 


Soda 


Silica 








Total 


100.028 







The main agent in the solution of this ferruginous limestone 
is, undoubtedly, the carbonic acid dissolved in the water which 
flows over or percolates it. The greater part of this carbonic 
acid is no doubt derived from the gradual decomposition of 
the vegetable matters on the surface of the hill at the base of 
which the springs and this rock are located. At present this 
and the neighboring hills are covered with the primeval pine 
forest, which keeps the surface continually covered with its 
vegetable debris, which, by slow decomposition and oxidation, 
yields an abundance of carbonic acid to the atmospheric water 
which falls upon it, thus making it, what the pure water itself 
is not, a good solvent of the iron and other carbonates of the 
ferruginous magnesian limestone beneath. It appears, there- 
fore, that the character or strength of these springs is greatly 
dependent on the forest growth on the surface of the hill or 
hills above them; and that if these woods on the hills above 
should be at any time cleared off. and the surface of the land 
deprived of its present carpet of decaying vegetable matters, 
the springs would measurably lose their strength and value. 
Another deplorable result from clearing off these woods and 
bringing the soil into arable culture would be, that more of 
the atmospheric water would run off from the surface of the 
hills, and less of it would sink into the depth of the soil and 
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subsoil to feed springs ; so that, if the springs were not en- 
tirely dried up, except in a rainy season, their outflow would 
be greatly diminished. Moreover, the beauty, salubrity, and 
attractiveness of this favorite sylvan watering-place depend 
greatly on the native pine forest which clothes the neighbor- 
ing hills. 

In addition to the sulphur, salt sulphur, and chalybeate 
waters of this locality, there are others, saline and alkaline, 
of various qualities, deriving their dissolved ingredients, some 
from the salts of the primeval ocean under which the rocks 
were deposited, some from the action of the atmospheric 
waters and gases on the Devonian and other strata. One 
of the oldest known, which formerly was called a salt lick, to 
which the wild denizens of the forests resorted, and around 
which the buffaloes made their wallows, may be described as. 
follows : 
No. 1990 — ** Salt Water from the old well at the original Salt 

Lick, near the remains of the old barracks of the volunteers of 

181 2, about one hundred to one hundred and fifty yards south 

from, the main housed 

The water flows out in a small stream, running into Mud 
Lick creek. The ground about is covered- with an efflores- 
cence of salt. The water tastes like that of the salt sulphur 
well, but it has only a slight odor of hydrogen sulphide. 

COMPOSITION OF THIS SALT WATER. 
Carbonic acid gas ^ not estimated; hydroj^en sulphide^ a trace. In looo parts of the water. 



Lime carbonate < 

Magnesia carbonate 

Baryta carbonate 

Strontia carbonate 

Iron and manganese carbonate, and phosphate , 

Lime sulphate 

Soda carbonate 

Calcium chloride 

Magnesium chloride 

Sodium, chloride 

Potassium chloride 

Lithium chloride 

Bromine, boracic acid 

Silica 

Loss . 



Total saline contents in 1000 parts of the water. 




Held in solu* 
tion by the 
carbonic- 
acid. 
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This water resembles that of the salt sulphur well in the 
relative proportions of its common salt and other chlorides; 
hut it is more decidedly alkaline, because of its larger propor- 
tion of carbonate of soda, and contains less of bromine and 
lithium compounds. Moreover, it is almost destitute of hydro- 
gen and sodium sulphides, which give a distinctive character 
to the salt sulphur water. On examining volume IV of the 
Reports of the Geological Survey of Kentucky, first series, 
for the former analysis of this water, the writer finds that a 
transposition of the labels on the bottles in which the waters 
were sent to the laboratory by Mr. Gill must have occurred 
(see pages 71, 72), so that the label '*salt water," &c., &c., 
was placed on the bottle which contained the so-called *' cook- 
ing water," and vice versa. The analysis No. 803, page 72, 
agrees pretty well with the present in the principal ingredients 
and the total saline contents. This now published is of course 
more complete and accurate. 

The Alkaline Saline Waters of the Olympian Springs. 

No. 1 99 1 — Water from the well at the kitchen door of the 
main house; about eight feet deep; yields about one hnndred 
and thirty-five gallons per minute. T/ie water is raised with 
a wooden pump. 

It is slightly alkaline in reaction, and deposits a slight 
ochreous sediment in the bottle. Tastes somewhat chalybe- 
ate, and smells and tastes faintly sulphurous. This water is 
used for all ordinary purposes of the kitchen and household, 
• as well as for drinking. 

No. 1992 — Water, called ''Tea Water,'' from a spri^ig or open 

shallow well, on the border of Mud Lick creek, about half a 

mile south of the main house, and above it on the stream. 

The spring is inclosed in two no-headed barrels, placed the 

one on top of the other, and is about four feet deep. The 

water was not overflowing. Temperature of the water, 62^ 

Reaction slightly alkaline. As there had been rain shortly 

before the sample of the water was obtained for analysis, it 

may possibly be weaker than usual. 
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COMPOSITION OF THESE WATERS. 
In looo parts of the water. 



No. 1991. No. 1992. 



Carbonic acid gas not est. ' not est. 

Hydrogen sulphide gas ! a trace. none. 



Lime carbonate 

Magnesia carbonate 

Strontia carbonate or .sulphate 

Iron and manganese carbonates and phosphates 

Lime sulphate 

Soda sulphate . 

Potash sulphate 

Sodium chloride 

Potassium chloride 

Magnesium chloride 

Soda carbonate 

Sodium sulphide 

Lithia, boracic acid 

Silica and loss 



Total saline contents in 1000 parts. 



0.0556 
.0277 

trace . 
.0054 
.0065 
.0208 
.0285 
.1483 



.0047 

•5431 
trace . 
trace . 
.0280 



0.8686 



0.0241 
.0059 
trace . 
.0022 



.0377 
.0039 



.4479 



trace . 
•03«5 



05532 



Held in solu- 
tion by car- 
bonic acid. 



Although these waters do not contain a very large propor- 
tion of saline matters, yet their alkaline and slightly chalybe- 
ate properties may make them available as diuretic, depurative^ 
tonic, and alterative remedial agents. Many celebrated alka- 
line waters are not stronger in saline and gaseous contents, 
than these. These examinations and analyses were made in 
August, 1877; on reexamining the water from the well at 
the kitchen door, No. 1991, in February, 1878, after rather 
a wet season, the water was found to be at least one third 
weaker in saline contents. 

No. 1993 — ** Water, from an ^ Epsom Well' about three quar- 
ters of a mile northeast of Olympian Springs, on the farm of 
Mr. Robinson y 

The well is about twenty feet deep, walled up with stone. 
The water is used by the family for drinking and all domestic 
purposes, and they have become accustomed to it. so that it 
produces no sensible effect upon them. Mr. Robinson had 
turned the rain water from the roofs of his houses into the 
well, so that the water obtained for examination had been 
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much weakened by the result of a recent rain ; hence a quan- 
titative analysis was not made of it. It tasted strongly of 
Epsom salt, and gave decided evidence, by the usual tests, 
of the presence in it of much ^nagnesia and sulphuric acid, 
considerable lime and chlorine^ and traces of iron, &c., &c. 

The old *' Epsom Well/' the water of which had been ana- 
lyzed and reported by the writer in volume IV, page 70, of 
Reports of the Geological Survey of Kentucky, first series, 
had been filled up; but Mr. Robinson will probably reopen it. 
This aperient water would be a valuable addition to the 
considerable variety of the mineral waters of the Olympian 
Springs, especially as the other waters do not generally exert 
-a laxative action. 

BRECKINRIDGE COUNTY. 

No. 1994 — ** Marly Shale, y;'^;« Tar Creek Hill; Bowling 
Green road, near Cloverport, Breckinridge county'' Col- 
lected by P. N. Moore, 
A friable shale ; of a yellowish olive-grey color ; containing 

'many minute specks of mica. Before the blow-pipe it fuses 

into a dark colored slag. Burns of a handsome bright brick 

color. 

COMPOSITION, dried AT 212° F. 



Silica 

Alumina 

Iron oxide 

Lime 

Magnesia 

Phosphoric acid 

Potash 

•Soda 

Water, carbonic acid, and loss. 

Total 



66.960 
15.626 

•493 
.677 

.154 

3.295 

.628 

3.787 



ICX>.000 



This marly shale would no doubt be useful as a fertilizer 
on old exhausted soils of a light and sandy nature. Exposed 
wto the frosts on the surface of the ground, it would very 
probably undergo complete disintegration. Its considerable 
^proportion of potash would gradually become available for 
vegetable nourishment under the influence of the atmospheric 
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-agencies, but might perhaps be brought more quickly into use 
by the simultaneous application of slacked lime on a clover 
crop. It might be used for terra cotta, 

BUTLER COUNTY. 

No. 1995. — **CoAL from 'Mi7iing City Coal Bank' recently 
opened ; owned by the Green and Barren River Navigation 
Company, Mouth of Mud Creek, Bed thirty-six to thirty- 
nine inches thick. Average sampled Sent from Frankfort 
by fohn R. Procter, 
A pure-looking coal, breaking into thin laminae, with fibrous 

coal and very little fine-granular pyrites between. Specific 

gravity not determined. 

COMPOSITION, AIR-DRIED. 



Hygroscopic moisture. . . . 
Volatile combustible matters 
Spongy coke . 



Total 



3.28 
44.20 
52.52 



100.00 



Total volatile matters. . , 
Fixed carbon in the coke , 
Dark lilac-grey ash . . . . 



Total 



47.48 

48.56 

396 



Percentage of sulphur 



3.060 



A very good splint coal, resembling the ** block coal" of 
Indiana, yielding quite a small proportion of ash, and contain- 
ing no inordinate quantity of sulphur. 

No. 1996. — *• Marly Clay Shale or Indurated Clay. {Fire- 
clay?) Below the coal at the Mud Creek Mines, Collected 
by fohn R. Procter.'' 

Of a dark-grey or lead color, imperfectly and irregularly 
laminated. Contains many minute specks of mica, and some 
imperfect impressions, apparently of marine shells. It is quite 
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plastic when powdered. Bums of a light yellowish-grey color^ 
nearly white, hence might be made available in terra cotta. 
Fuses before the blow-pipe. 

COMPOSITION, DRIED AT 2i2« F. 



Silicp 

Alumina 

Iron oxide 

Lime 

Magnesia 

Phosphoric acid . . . ' 

Potash 

Soda 

Water, carbonic acid, organic matters, and loss . 



Total 



51.660 

15.560 

7 680 

7.269 

.817 

not est. 

3.276 

•293 

>3-445 



100.00 



Its large proportions of iron oxide, lime, and alkalies render 
it easily fusible at a high temperature. 

FAYETTE COUNTY. 

No. 1997. — ** Water from a bored well about 80 to go feet deepy 
on the site of the Lexington Depot of the Cincitmati Southern 
Railroad, about three quarters of a mile from the Court- 
house .'' Collected by Mr. C f. Norwood and Mr. 

Totten, Civil Engineer, 

The water is perfectly limpid and colorless, has a slight 

petroleum-like odor, but contains no hydrogen sulphide. 

No. 1998. — ** Water from the same well after ii had been deep- 
ened to ofie hundred and fifty-three feet a7id a half Sent by 
Chas, A. Tasker, Resident Engineer on the C S. R, R., at 
Lexington'' 
The water is yet clear, inodorous, and tasteless; like the 

former sample, it gave a slightly alkaline reaction. 

The object of the analyses was to ascertain the availability 

of this water for use in boilers of the locomotives of the rail- 

road. 
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3^ 



Lime carbonate 

Magnesia carbonate 

Silica 

Iron oxide, phosphoric acid, strontia 

carbonate . . . 

Lime sulphate 

Potash sulphate : 

Soda sulphate 

Magnesium chloride 

Sodium chloride 

Soda carbonate 

Silica 

Lithia . . 1 

Organic matters j 

Total saline matters in lOOO parts . . 



No. 1997. 


No. 1998. 


0.0404 


0.0358 


.0066 


.0189 


.0138 


.0058 


trace . 




.0126 


.0240 


.0118 


.0205 


.0385 


.0058 


.0097 


.0501 


.0514 


.0612 


.1252 


•1530 


.0218 


.0036 


trace . 








0.3318 


0.3787 



Held in solution in the 
water by carbonic 
acid, the proportion 
of which was not esti* 
mated. 



The water became very slightly stronger in saline matters 
by deepening the well, but its character was not materially 
altered. From its alkaline nature, owing to the presence in 
it of a certain proportion of carbonate of soda, the writer pre- 
dicted that it would prove eminently fit for use in the steam- 
boiler, and that any sediment which might be deposited would 
not be likely to form a hard incrustation. Subsequent practi- 
cal experience has verified this prediction. The material in 
the supply water which causes the hardest and worst crust in 
the steam-boiler is the lime sulphate or gypsum ; as this is 
only slightly soluble in water, and is much less soluble in the 
very hot water of the high-pressure boiler than it is in cold 
water, its presence in the feed-water is greatly feared by the 
locomotive engineer. This injurious substance dissolves in 
about five hundred parts of cold water; but when subjected to- 
the heat corresponding with four atmospheres of pressure in 
the steam-boiler, or one hundred and twenty pounds to the 
square inch, it deposits a crust, although contained in looo 
parts of water. 

In the stronger of these waters the sulphate of lime is only 
in the proportion of about one part to forty thousand of the 
water; and, consequently, it would not probably form any 
crust until the water was evaporated to one fortieth its orig- 
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inal volume, even if unaccompanied by any decomposing- 
agent. But in this water, as soon as the free carbonic acid 
is separated by the heat, the excess of carbonate of soda pres- 
ent decomposes the sulphate of lime, producing a powdery 
precipitate of carbonate of lime, and an equivalent amount of 
sulphate of soda, which remains dissolved in the water. Per- 
fect immunity from boiler-crust may generally be secured by 
blowing off the residual water of the boiler at proper intervals, 
varying in length according to the character of the water used. 

In this connection, it may be of interest to give the eleva- 
tion of this well above sea level, as communicated by Geo. B. 
Nicholson and Chas. A. Tasker, civil engineers on the Cincin- 
nati Southern Railroad, as follows : 

Elevation of the top of this well above sea level, 964 feet. 

Elevation of the bottom of the bore which furnished the 
•water for the first analysis, 876 feet. 

Elevation of the bottom of the bore which furnished that 
for the second analysis, 802 feet. 

Elevation of the top of the well at the Lexington fair 
;grounds above sea level, 974 feet 3 inches. 

SOILS OF FAYETTE COUNTY. 

No. 1999 — *• Surface Soil, f7'om the lawn at Ashland, 7iear 

Lexi7tgton, homestead of the late Henry Clay, near Lexington, 

Kentucky y Collected by Joh7i H. Talbutt. 

The dried soil is of a dark brownish-umber-grey color. It 

all passed through the coarse sieve except numerous rootlets 

and some small, friable, shot iron ore. It appears to contain 

no sand. The silicious residue from two grammes, left after 

digestion in acids, all passed through fine bolting-cloth except 

a single small grain of clear quartz, and some small, soft, 

rounded particles of partly decomposed silicates. 

No. 2000 — "Subsoil of the next preceding'' &c., &c. 

The air-dried subsoil is a little lighter colored and more 
brownish than the surface soil. The clods are somewhat 
more adhesive. It contains a considerable proportion of fria- 
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tie shot iron ore. The silicious residue gave a single minute 
grain of transparent quartz only, when passed through the 
fine bolting-cloth. 

COMPOSITION OF THESE FAYETTE COUNTY SOILS, DRIED AT 2I2« F. 



Organic and volatile 'matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

-Sand and insoluble silicates 

Water, expelled at 380° F 

Total 

.Hygroscopic moisture 

Potash in the insoluble silicates .... 
Boda in the insoluble silicates 

"^^haracter of the soil ....•••.. 



No. 1999. No. 2000. 



4.325 

12.168 

.295 

.214 

.492 

not est. 

.268 

.038 

80.090 

1.800 



99.690 



3.535 
15.666 

.345 
•331 
.604 
not est. 
.372 

77.715 
1. 300 



99.S68 



2.850 



3.375 



1.343 
.359 



1.273 
•332 



Surface soil 



Subsoil. 



These present all the characteristics of our rich ** blue- 
grass'' or blue limestone soils. In the first place, they con- 
tain no gravel, pebbles, coarse sand, or even what might 
generally pass for fine sand, the whole being in such a state 
of fine division that, when the soft clods are disintegrated, 
by the action of water or otherwise, it will pass through fine 
bolting-cloth ; yet, because of the presence of more than 
three fourths of its weight of exceedingly fine silicious ma- 
terial, water does not lodge on it, but readily passes through 
it, so that it is easily drained; and, because of the clefts and 
crevices in the limestone sub-stratum, it is usually naturally 
drained through the numerous subterraneous caverns and 
channels of the rock on which it rests. 

These soils, moreover, present more than the usual propor- 
tion of phosphoric acid, and large proportions of the alkalies, 
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potash, and soda, which aid in giving to them a very durable 
fertility. The proportions of alumina and iron oxide, of humus^. 
&c., are such as characterize our richest soils. 

Phosphatic Layers in the Lower Silurian Limestone of Fayette County. 

In volume IV, new series, of Reports of the Geological 
Survey of Kentucky, on pages 65 and 66, mention is made 
and the analysis given, of a specimen of phosphatic limestone 
extraordinarily rich in phosphoric acid. As the quarry from 
which it came was not then in use, and the face of it had beei> 
covered by fallen earth, the correctness of the statement of 
the quarryman, to the effect that a layer of similar material 
was sometimes as much as a foot in thickness in this quarry, 
could not at that time be easily tested. 

Other specimens of rock of similar external qualities, from 
the neighborhood of this quarry, were examined; and when 
the quarry was again opened and worked for turnpike mate- 
rial, in the autumn of 1877, a more complete examination was 
made by the writer, the results of which are given below. 

No. 2001 — ** Phosphatic Limestone, a layer in the Lower Silu- 
rian * Blue Limestone * formation ; taken from a shallow well 
at the Wine Hotise at Winton^ farm of Robert Peter, about 
six and a half miles north from Lexington, 07i the Neu^toivn 
Turnpike, Collected by R, Peter T 

In thin fissile layers, of a dark olive-slate color, between the 
harder, greyish-blue, more crystalline limestone layers. It 
contains many minute fossils, especially spiral shells. 

No. 2002 — **Phosphatic Limestone, yr^?w a quarry &n the farm 

of fohn Keiser, 07t the north side of the Newtown Turnpike^ 

about six miles from Lexington. Collected by R. Peter'' 

Sample taken from the roadside, where it had been placed 

for turnpike purposes. It is of a dull, bluish-slate color, and 

is quite fissile. It does not contain so many small fossils as 

the next preceding. 
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<OMPOSmON OF THESE PHOSPHATIC LIMESTONES, DRIED AT ai2<> F. 



No. 200 1. No. 2002. 



Lime carbonate 

Magnesia carbonate 

Alumina and iron and manganese oxides 

Phosphoric acid 

^ilicious residue 

Alkalies, sulphuric acid, water, &c., &c. 

Total 



78.040 
2.332 
4.017 
2.623 
9.891 
3-097 



57.440 

7.327 
8.716 
1.462 
21.784 
3.271 



100.000 



100.000 



No. 2003 — '^Phosphatic Limestone, from the same quarry, on 
the northwest side of the Newtown Turnpike^ about three miles 
north of Lexington, from which the very rich specimen was 
taken described o?t pages 65 and 66 of the ^th volume, neiv 
series, of Kentucky Geological Reports, Collected by Robert 
Peterr 

Taken from irregular layers, about one foot in thickness, 
near the base of the quarry, say from four to six feet below 
the surface of the rock, which is covered with about four feet 
•of earth, on the ridge or hill in which the quarry is located. 
These layers are of a dark-grey color, of various thickness, 
mixed more or less with lighter-grey crystalline layers. The 
•dark-grey portion adheres strongly to the tongue, absorbs 
water freely; it is quite tough in the mass, but somewhat 
friable in the small fragments, and contains small organic re- 
mains, principally fragments of brachiopod shells, some small 
gasteropods, and occasionally fragments of trilobite crusts. 

COMPOSITION, DRIED AT 212^ F. 

Lime carbonate 49.160 

Magnesia carbonate . . . .090 

Phosphates, with alumina, iron oxide, &c. . 46.540 Containing 21.018 phosphoric acid. 

Silicious residue. . . 2.820 

'Organic matters and loss 1 .390 , 

Total 100.000 

As it was evident, from the analyses already made, that the 
phosphoric acid was quite irregularly diffused throughout these 
irregular layers, eleven several samples were selected from 
portions of this phosphatic layer which had been quarried and 
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hauled out to be broken up for the turnpike, described as fol- 
lows, viz: 

No. 2004 — Specimen la. — A somewhat crystalline layer, 
about one and three quarters inch thick, of a dull bluish-grey 
color; attached to layer id, which was darker colored (lead 
colored), more dull, and less crystalline than i^/. 

Specimen 2 is probably a continuation of i. 

Specimen 3, probably a continuation of the same combined 
layer, contained a portion of a trilobite shield, which was not 
included in the portion analyzed. 

Specimen 4. — A thin layer, weathered of a light buff color. 

Specimen 5. — A dark bluish-grey or lead-colored layer; like: 
id, coarse granular, and dull. 

Specimen 6a. — The dark grey unweathered portion of a. 
layer which was weathered on one surface to a grey-buff 
color, showing the minute whorled univalve fossil shells very 
distinctly. 

Specimen 6d. — The buff, weathered portion of this layer. 

Specimen 7. — A thin layer weathered on the two surfaces;^ 
moderately dark grey in the interior ; more dense than speci- 
men I ; contains the minute univalve fossils. 

8. — A thin crystalline layer, of a light grey color, with not 
much appearance of fossil remains. 

9. — A coarser-grained layer, containing fossil remains ; some- 
what crystalline, and partly weathered. 

These eleven samples were severally treated for the deter- 
mination of phosphoric acid alone. One gramme of each^. 
dried at 212° F., was digested in nitric acid with a little chlor- 
hydric, and then, after evaporation to dryness, the residue was. 
digested for some hours in nitric acid, diluted and filtered^ 
The phosphoric acid was then determined by a careful use of 
the molybdic acid process, and the results obtained were as: 
follows, viz: 
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PERCENTAGE OF PHOSPHORIC ACID IN THESE ELEVEN SAMPLES. 

In sample la contained 7.931 per cent, of phosphoric acid. 

In sample id contained 19. 183 per cent, of phosphoric acid. 

In sample 2 contained 17.973 per cent, of phosphoric acid. 

In sample 3 contained 1 1. 501 per cent, of phosphoric acid. 

In sample 4 contained 21 .940 per cent, of phosphoric acid. 

In sample 5 contained 18.421 per cent, of phosphoric acid. 

In sample 6a contained 20.021 per cent, of phosphoric acid. 

In sample 6d contained 1 1. 705 per cent, of phosphoric acid 

In sample 7 contained 16.502 per cent, of phosphoric acid. 

In sample 8 contained 5.053 per cent, of phosphoric acid. 

In sample 9 contained 13.624 per cent, of phosphoric acid. 

It will be seen that the maximum proportion, that in No. 4,. 
is 21.940 per cent. ; the minimum, in No. 8, is 5.053 per cent., 
and the general average proportion 15.896 per cent. 

The greatly varying proportions of this ingredient, within 
small limits, point to a very irregular local origin. 

Frequently the phosphoric acid of the ancient limestone 
layers is traceable to the brachiopod and other shells and 
fossils which they contain. In order to ascertain how much 
of it in the specimens examined is attributable to this source, 
the specimens described below were collected and analyzed,, 
viz: 
No. 2005 — *' Fossil Shells, mostly Orthis testudinaria, from 

Lower Silurian limestone layers. Farm of R, Peter, about 

seven miles north of Lexington, near Elk horn creek'' 

No. 2006 — "Fossil Branching Chcetetes, from the same 

locality. Collected by R. Peter.'' 

Specimen 2005 yielded only 1.3 17 per cent, oi phosphoric 
acid, and contained 11.04 P^^ cent, of silicious matter. 

Specimen 2006 gave only 0.294 per cent, oi phosphoric acidy 
and 6.16 per cent, of silicious matters. 

Evidently there must have been some other source of the 
abundant phosphates of these layers than the shells of the 
mollusca, or the corals. Possibly they may have been accu^ 
niulated by some process of segregation ; possibly they may 
be due to the fortuitous presence of some of the large ani- 
mals of the ancient seas, which, subsisting on the more sim- 
ple forms of organic life, may have left their excretions and 
exuviae in these localities. 
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However this may be, while the examination of these layers 
of our limestone develops an unexpected richness in phos- 
phates, their too irregular distribution amongst the poorer 
layers may make their special application to the manufacture 
of fertilizers too practically expensive or precarious. 

FRANKLIN COUNTY. 

No. 2007 — ** Potter's Clay, /r^w a bed several feet in thickness, 
171 the bottom land, in what is supposed to be an old prehistoric 
channel of the Kentucky river, half a mile north of Frank- 
fort, Collected by f 710, R. Procter'^ 

The specimen is part of an unburnt vessel made of the clay 
at the pottery. The clay is of a grey-drab or neutral tint ; it 
contains some very small specks of mica and of ferruginous 
matter. It calcines of a very light brick color. Fuses before 
the blow-pipe. 

COMPOSITION, dried AT 2i2*» F. 



Silica 

Alumina, with iron and manganese oxides 

I^ime carbonate 

Magnesia 

Phosphoric acid 

Potash 

■Soda 

Water and loss 



Total , 



69.300 

21.780 

.158 

.331 
.060 

2.35" 

.585 
5-435 



100.000 



Ten grammes of the clay, dried at the common tempera- 
ture, washed quickly with water, gave 2.45 grammes oi fine 
sand, containing some larger, rounded quartz grains. 

This clay, while fitted for the manufacture of ordinary pot- 
tery ware, is not sufficiently refractory to be used as a fire- 
clay. 

GRANT COUNTY. 

In an investigation made by Mr. C. J. Norwood of the char- 
acter of the subsoils, under-clays, and other earthy material, 
excavated in making some of the deep cuts on the line of the 
Cincinnati Southern Railroad in this county, the samples de- 
scribed below were collected by him, and sent to the Chemical 
Laboratory for analysis. 
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No. 2008 — *• Material, from just below the top soil, extending 
in thickness from eighteen inches to two feet, down to the sur- 
face of the material claimed to be ''Hard Pan'' next below 
described, at section 29, in the cut at station 295 on the C S. 

R. Rr 

Quite a tough clayey material, generally of a light grey-buff 
•color when dry, mottled with light grey, and penetrated in all 
■directions with what appear to have been vegetable rootlets, 
now mainly decomposed, and of a deep manganese oxide color. 

No. 2009 — " Material, claimed to be ' Hard Pan,' beginning at 
two feet below the surface and extending to the bed-rock'' 
Rather more tough than the preceding, which it resembles 
in color, except that it has more of the light grey mottling 
and less of the manganese-like infiltrations. The bolting- 
cloth separated, from the silicious residue of these two under- 
clays, only a very few quartz grains. 

No. 2010 — **Top Soil, from an old field owned by the heirs of 
Richard Dickerson. Section 30, cut at station 337 ^« the C. 
S. R, R." 
Dried soil of a light grey-brown color; friable. 

No. 2011 — **SoiL, from Just below the top soil, from the same 

locality as tJie next preceding," &c., &c. 

This dried subsoil, of a firmer, more clayey consistence than 
the preceding, is of a nearly uniform grey-buff color, mottled 
somewhat with light bluish-grey, and with some manganese 
•oxide-like infiltrations. 

No. 201 2 — *' Subsoil, from the same locality as the two preceding, 
from just below the next preceding, to the depth of two feet," 
A clayey subsoil, grey-buff, mottled with light bluish-grey, 
with some dark colored manganese oxide infiltrations. Very 
jnuch like 2008 and 2009, but not so tough as these. 
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No. 2013 — ** Subsoil or Under- clay, seven inches thick, from' 

the same locality, and immediately below the next preceding,* 

&c. 

Resembles the next preceding, but shows more manganese 
infiltrations, with some small spheroidal concretions of the 
same, forming blackish spots. 
No. 2014 — '* Subsoil or Under-clay, y>^w the same locality,. 

Of le foot thick, lying immediately below t/ie next preceding,'' 

This is a very tough clay-like material, darker in color than, 
the next preceding; of an ochreous greyish-brown tint, with 
some little mottlings of bluish-grey, and some manganese-like 
infiltrations. 
No. 2015 — ** Subsoil or Under-clay, from the same locality ^ 

one foot thick, lying Just below the next preceding, and imme- 

diately above the bed-rock'' 

This is also quite a tough material, showing more mottling 
with bluish-grey clay than the preceding, and some manganese- 
infiltrations, and containing some small calcareous nodules. 

The bolting-cloth separated from the silicious residues of 
all these six subsoils or under-clays a considerable proportion 
of dull, angular fragments of what appeared to be hard sili- 
cates, which had not been decomposed by the acids in which 
they had been digested in the process of analysis. 

COMPOSITION OF THESE EIGHT GRANT COUNTY SOILS, SUBSOILS, &c., 

DRIED AT 2I2« F. 





No. 2008 


No. 8009 


No. 2010. 


No 8011. 


No. 2012. 


No. 9013. 


No. 2014 


No. 9015. 


Alumina and iron and manganese 
oxides 


13.849 
1.420 

77.640 


18. 675 

1.465 

.600 

.617 

78.965 


6.847 
.200 
.420 
.188 
.568 
.3«7 

5 4»5 
86.165 


9.199 
.190 
.420 
.086 
.156 
.368 

4.100 
85.460 


11.672 

;a 

.579 
.104 

4- 450 

82.490 


12.564 

5.600 
80.115 


i5.a37 

1.124 

.019 

4.950 
75.240 


«4.46$ 


Tjime carbonate 


Magnesia 


Phosphoric acid.' 


.245 

4- 4*5 
59-940 


Potash 


Soda 


Water and organic matters lost on 
ignition 


Sand and insoluble silicates . . . 


Total 


100.607 

5-7IO 


100.937 


100. 130 


99-979 
3.400 


100.046 


99854 
5 950 


100.066 
6.575 


100.044 






Hygroscopic moisture 


5.950 


2.750 


3825 


5.250 


Potash in the insoluble silicates . 
Soda in the insoluble silicates . . 


a. 524 
•499 


9.511 
1.214 


•:SI 


»-958 
.260 


.C38 


9.004 
.397 


9.410 
.407 


':Jg. 


Character of the sample 


Subsoil. 


Under- 
clay. 


Soil. 


Subsoil. 


Under- 
clay. 


Under- 
clay. 


Under- 
clay. 


Under- 
day. 
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Subsoils 2008 and 2009, from the same locality, resemble- 
each other, nearly, in chemical composition ; their great tough- 
ness, mainly due, no doubt, to their large proportions of 
alumina, may be partly owing to their peculiar mode of 
aggregation. Their composition, with the exception of the- 
absence of any notable quantity of humus, is that of our rich- 
est soils ; but their physical condition is no doubt unfavorable 
to fertility. These, as well as the six other samples, were 
doubtless derived mainly from the so-called **mudstone'' strata 
of the Lower Silurian formation. In these latter samples a. 
regular increase, in the proportion of the aluminous materials,, 
may be observed, as the depth from the surface increases, 
indicating probably the influence of the infiltration of surface 
waters. In nearly all of these clays there are large propor- 
tions of phosphoric acid and potash. 

Other similar samples, collected by Mr. Charles J. Nor-^ 
wood, from the deep cuts of this railroad in Grant county, are 
described below, as follows : 

No. 2016 — ** Subsoil, twenty-one hiches thick, just below the top 
soil, which is one foot thick. In front of Mrs, Mary Rens- 
laers house. Section 33. Second cut from the north end of 
the C, S, R. R., Grant county ^ 

Dried subsoil in yellowish-brown, somewhat friable clods.. 
Some little mixture of light ash-grey material observable in it. 
The bolting-cloth removed, from its silicious residue, a con- 
siderable proportion of soft granules of partly decomposed 
silicates, but no silicious particles. 

No. 2017 — ** Under-clay, y96>;« the same locality, eighteen inches- 
thick, lying immediately under the preceding subsoil, and ex- 
tending down to the tmderlying limestone,^' &c. 
This resembles the preceding generally, in color, but is. 
much more tough, and has some dark ferruginous or man- 
ganese discolorations, and a little more of the light colored: 
material. 

The silicious residue also contains a large proportion of 
soft, partly decomposed silicate granules. 
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No. 2018 — ** Surface Soil, to the depth of fifteen inches. Sec- 

tion 34. Second cut from the south end, C. S. R. /?.," 6fc. 

A friable earth of a light grey-umber color, containing a few 

"dark concretions. The silicious residue all passed through the 

bolting-cloth, except a few soft granules of partly decomposed 

silicates. 

No. 2019 — ** Subsoil, y^'^^w the same locality as the last, nineteen 

inches thick, next belozv the siirface soil,'' &c. 

A somewhat friable subsoil, having a more ferruginous tint 
than the preceding, and showing some dark colored infiltra- 
tions. Silicious residue like the preceding. 
No. 2020 — ** Under-clay, ofie foot thick, same locality as the 

preceding,'' &c. 

A somewhat tough clay. Mottled, with light grey-ferrugi- 
nous of various tints, and nearly black infiltrated manganese 
oxide. Silicious residue like the preceding. 
No. 2021 — *' Under-clav, eighteen inches thick. Just below the 

preceding," &c., (2fc. 

A tough clay ; mottled like the preceding. 
No. 2022 — '* Under-clay, tivo feet thick, on the bed rock, same 

locality as the precediftg," &c., &c. 

Mottled like the preceding. Some parts of it compact and 
laminated. Contains occasional fragments of limestone and 
sandstone. Silicious residue like the preceding. 

COMPOSITION OF THESE SOILS, SUBSOILS, &c., DRIED AT 212° F. 



Alumina and iron and manganese 
oxides 

Lime carbonate 

Magnesia 

Phosphoric acid 

Potash 

Soda 

Water and organic matters lost on 
ignition . . . 

Sand and insoluble silicates 



Total . 



Hygroscopic moisture . 



Potash in the insoluble silicates. . . 
Soda in the insoluble silicates. . . . 



No. 2016. No. 2017. I No. 2oi8 No. 2019 

I 



17.502 
1.X15 
.151 
•473 
.809 
.052 

5 365 
75.090 



X.542 
■^7 



' Character of the sample Subsoil 



27.353 

4.555 

.266 

.457 

X.585 

."5 

4.675 
60.967 



99983 



1.487 

.212 



Under- 
clay. 



9.540 
■575 
• 3" 

.587 



5.675 
83.790 



100.824 



1.679 
.510 



Surface 
5oiI. 



.290 
.266 
.313 
.150 



3.780 
84.890 



999" 



Z.881 
.55» 



SubK>il. 



No. 



». 9020. No. 202Z. No. 9032. 



18.593 
.275 
.402 

•393 
.611 
.165 

6.290 
73- 575 



'::s 



Under, 
clay. 



«5.437 
t.225 

.679 
•473 



6.085 
75.890 



100.664 



11.792 

8.940 

.824 

1.778 
.359 

4.999 
71.924 



2.428 
.376 



Under- 
day. 
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These seven soils, subsoils, and under-clays present a gen- 
eral resemblance, in composition as well as in physical char- 
acter, to the eight described above. The same remark will 
apply to the six remaining samples described below, from 
section No. 35, on the same railroad. 

No. 2023 — **Top Soil to about one foot in depth, from the cut at 
the north end in section 2>^y on the Cincinnati Southe^-n Rail- 
road y Grant county. Collected by C f. Norwood,'' 
The dried soil is in friable clods of a dirty drab color, mot- 
tled with yellowish and ferruginous. The silicious residue, 
left after digestion of the soil in acids, all passed through the 
bolting-cloth, except many soft, whitish, rounded grains of 
partly decomposed srlicates. 

No. 2024 — ** Subsoil, twenty-one inches thick, immediately below 

the top soil, from the same locality'' &c. 

Dried subsoil in friable lumps ; mottled with light grey and 
ferruginous of different tints. Silicious residue like that of 
the preceding. 

No. 2025 — ** Under-clay, two feet thick, lying jv^t under the 

preceding. Same locality," &c., &c, 

A tough clay, mostly of an ochreous yellow color, mottled 
with grey-ferruginous, with some nearly black infiltrations of 
manganese oxide. 

No. 2026 — ** Under- CLAY, eight inches thick. Just under the next 

preceding. Same locality, '"* &c., &c. 

Dried clay not quite so tough as the next preceding; of 
rather a lighter yellowish color; mottled like that, but with 
less of the dark colored material. Silicious residue like that 
of the preceding. 

No. 2027 — ** Under-clay, six inches thick, just below the next 

preceding. Same locality'' &c., &c. 

Dried clay in rather friable lumps, generally of a light yel- 
lowish brown color, mottled with light ochreous yellow. Sili- 
cious residue resembling that of the preceding. 
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No. 2028 — ** Under-clay, twenty-six inches thick, just under the 
next preceding, lying 011 tJie limestone bed rock, and in some 
places seeming to replace the bed rock. Same locality as the 
preceding'' (fife, Cfc, 

Dried clay in rather tough clods, of a brownish yellow color, 
much mottled with dark brownish ferruginous. Silicious resi- 
due like that of the preceding. 

COMPOSITION OF THESE SIX GRANT COUNTY SOILS, SUBSOILS, AND 
UNDER-CLAYS, DRIED AT 2i2<» F. 





No. 2033. 


No. 2024. 


No. 2o«5. 


No. 9006. 


No. 2027. 


No. 2028. 


Alumina and iron and manganese oxides. . . . 
Lime carbonate 


7.22s 
• 470 
.303 


9- 85a 
.390 

i 


16.827 
X.640 

.213 

.337 

5.400 

75.040 


14.492 

:i 

4.450 
77.440 


21.124 

4.305 
.420 
.361 
.2x0 
.308 

5.025 
68.515 


23.100 

3.640 
.223 

•505 
.534 


Magnesia . . . , , 


Phosphoric acid 


Potash 


Soda 


Water and organic matters lost on ignition . . . 
Sand and insoluble silicates 


AX 


84.760 


5.850 
66.390 




Total 


xoo. 636 


100.029 


xoo. 460 


100.424 


100.268 


100.243 




Hygroscopic moisture. 


not est. 


not est. 


not est. 


not est. 


not est. 


not est 






Potash in the insoluble silicates 

Soda in the insoluble silicates 


i.8ia 
.722 


'.673 
.677 


2.103 
.433 


2.851 
•4»7 


2.700 
.378 


a.86s 
.449 




t^haracter of the sample 


Top soil. 


Subsoil. 


Under- 
clay. 


Under- 
clay. 


Under- | Under- 




day. 


clay. 



The general remarks on the first and second groups of these 
samples will apply equally well to these. 

GRAYSON COUNTY. 

No. 2029 — ** Virgin Soil, to the depth of about eight i^iches ; 
from Grayson Springs, about four himdred yards west of the 
7'ailroad, O71 the Leitchfield marl, Chester Group, Native 
forest grozvth, mostly white oak. Yield: of corn, 25 /<? 40 
bushels; of wheat, 12 to 15 bushels; of tobacco, 800 to 1,000 
pounds per acre. Good for clover and g7^asses. Collected by 
folm H, Talbutty 
Dried soil, somewhat cloddy, of a light buff-grey color. 

The silicious residue all passed through the bolting-cloth. 
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J^o. 2030 — ** Subsoil of the preceding, taken to the depth of three 

feet. Collected by John H. Talbutty 

The dried subsoil is of a dirty orange-grey color. The 
silicious residue, after digestion in acids, all passed through 
the bolting-cloth. 



COMPOSITION OF THESE SOILS, 


DRIED AT 


2I2« F. 






No. 2029. 


No. 2030. 


Organic and volatile matters .. ..••• 


3-239 

3.096 

.020 

.097 

.144 

not est. 

.160 

.268 

91 '.865 


.045 

.061 


Alumina and iron and manganese oxides 

Lime carbonate ........... 


Magnesia ...■ ....••••... 


Phosphoric acid ••••.... 


.159 

not est. 


Sulohuric acid. .........>........ 


Potash 


. 100 


Soda 


.102 


Water, expelled at 380® F 


.483 
91.490 


Sand and insoluble silicates ........••••--•>-- 






Total 


99.39s 


99. 775 






Hygroscopic moisture 




1.200 


1.575 






Potash in the insoluble silicates 


0.927 
.262 


1. 198 

.254 


Soda in the insoluble silicates 






Character of the soil 




Virgin soil. 


Subsoil. 







These soils, of average natural fertility, would require the 
application of lime or marl, with phosphatic and alkaline fer- 
tilizers, to enable them to maintain, indefinitely, a high degree 
of productiveness. Judicious rotation of crops, including the 
sufficient use of ameliorating clover or grass crops, to be 
grazed or plowed in, together with barn-yard manure, might 
keep them in good condition for quite a long period, without 
the application of any outside fertilizers, especially if the pro- 
ducts were consumed upon the farm ; but when these are ex- 
ported a gradual deterioration must result in all soils, unless 
the essential mineral ingredients carried off in the products 
are in some manner restored. 
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GREENUP COUNTY. 

C »ALS. 

No. 2031 — ''CoM.y from Cane Creek Mines, New opening iw 
the No, 3 Coal, near Htomewell Furnace, Average sample 
No. I ; sent by Mr, H. IV, Bates, Vice President of the Eastern 
Kentucky Railway Company,'' 
A fine-looking coal, pitch black, breaking into thin laminae, 

with no apparent pyrites, and some fibrous coal. 

No. 2032 — **CoAL. Average sample No, 2; takeft from abouC 
one hundred yards fro?n the place of the preceding sample. 
Same locality y &c,, &c. 
Coal not quite so bright as the preceding sample. Some 

granular pyrites apparent between the laminae. 

No. 2033 — *' Coal. Azjerage sample No, 3 ; from the same local- 
ity as the two precedifig ; taken about one hundred yards distanf 
from the others,'' 
Resembles the last sample, but has no apparent granular 

pyrites. Some fibrous coal between the laminae. 

COMPOSITION OF THESE GREENUP COUNTY COALS, AIR-DRIED. 



Specific gravity , 



No. 2031. 



1-345 



Hygroscopic moisture . . . , 
Volatile combustible matters , 
Coke . . , 



Total 



Total volatile matters 
Carbon in the coke . 
Ash 



Total 



6.33 
32.42 
61.25 



38.75 

53 30 

7.95 



100.00 



No. 2032. 



1-344 



5.77 
33.28 
60.95 



No. 2033. 



^^1^3^ 



6.03 

30.77 
63.20- 



100.00- 



39-05 
52.40 I 

8.55 ' 



36.80 
50.65 
12.55 



Character of the coke . 



Color of the ash . 



Percentage of sulphur , 
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Dense 
spongy. 



Light 
lilac-grey. 



1.277 



100.00 

Dense 
spongy. 



100. oa 



Light 
lilac-grey. 



0.900 



Dense 
spongy. 



Light 
lilac-grey. 



1.45* 
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Considerable local differences may be observed, in the rel- 
ative proportions of ash and sulphur, in these samples from 
the same coal bed. They are all good coals of the variety 
** splint," or ** semi-cannel," to which the celebrated •* block 
coar* of Indiana belongs. 

HARDIN COUNTY. 
Soils. 

No. 2034 — ** Virgin S>oil, from the farm of Gov. f no. L. Helm^ 
one mile north of Elizabethtown, Hardin county. Forest 
growth: beech, hickory, and oaks. Geological formatio7i: St. 
Louis limes tofte. Collected by the Rev. H. Hertzer.'* 
The dried soil is of a light yellowish-grey umber or dark 
drab color. The clods are friable. The coarse sieve removed 
from it a small quantity of ferruginous gravel. The silicious 
residue, after digestion in acids, all passed through the bolting- 
cloth, except a small quantity of fine quartz sand and a few 
particles of partly decomposed silicates. 

No. 2035 — *• Surface Soil, zuhich has been in cultivation for 
sixty years. From the same locality as the preceding soiL 
Average crops: 35 /^ 45 bushels of com; 12 bushels of wheats 
&c. This far 7n is considered a poo^ and worn out one. De- 
cayed rock six to eight feet. Collected by Rev. H. Hertzery 
The dried soil is of a dirty-buff color ; the clods quite firm. 
The coarse sieve separated from it a small quantity of ferru- 
ginous gravel. The silicious residue left on the bolting-cloth 
some fine quartz sand of various colors, and some grains of 
partly decomposed silicates. 

No. 2036 — ** Subsoil of the two preceding soils,'' (Sfc, &c. 

This dried subsoil is of a handsome deep orange buff color. 
Its clods are quite firm. The coarse sieve removed from it 
about five per cent, of rounded ferruginous gravel. The sili- 
cious residue resembled that of the two preceding samples. 
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COMPOSITION OF THESE THREE HARDIN COUNTY SOILS, DRIED AT 212* F. 



Organic and volatile matters 

Alumina and iron and manganese oxides . 

Lime carbonate • . 

Magnesia 

Phosphoric acid 

'Sulphuric acid 

Potash . 

Soda 

Water, expelled at 380° F 

■Sand and insoluble silicates • 



Total 



Hygroscopic moisture 



Potash in the insoluble silicates . 
Soda in the insoluble silicates. . 



•Character of the soil. 



No. 2034. 



4.495 
5-579 
•340 
.286 
.071 
not est. 
.149 

.037 
1.675 

87.675 



100.307 



1.900 



1.250 
•432 



Virgin soil. 



No. 2035. 



2.575 
6.520 
.215 
.227 
.070 
not est. 
.119 



.950 
89.140 



No. 2036. 



2.350 
9,807 
.140 
.223 
.083 
not est. 
.270 



.925 
85.590 



99.816 I 99-388 



1.510 



2.050 



1.037 
-376 



0.84S 
.286 



Old Beld 
soil. 



Subsoil. 



The greatest apparent deficiency in these soils is of the 
phosphoric acid ; this is apparent even in the so-called virgin 
soil. There can be little doubt that the use of top-dressings 
of bone-dust, superphosphate, or guano would greatly in- 
crease their fertility. Although the old field soil shows evi- 
dence of the diminution of its essential mineral ingredients, 
as well as of its organic and volatile matters, humus, it is by 
no means to be considered ** worn out.*' Judicious culture to 
restore its humus, by means of clover or other green crops, 
grazed and plowed in, with the use of phosphatic fertilizers, 
.&c., would soon restore its fertility, if the land is properly 
•drained. 

No. 2037 — ** Virgin Soil, from the fann of J. W, Fowler, 
Colesbu7^g, Hai'din county. Forest growth: poplar, bcechy 
sugar-tree, white and black oaks, hickory, &c. Geological 
formation : St. Louis Group, Blue calcareo-argillaceous 
shales. Decomposed rock three to four feet. Collected by the 
Rev. H. Hertzer.'' 
This dried soil is of an umber-grey color. The coarse 
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:sieve separated from it 4.31 per cent, of rounded fragments 
•of silicio- ferruginous concretions or sandstone, with a little 
chert. The bolting-cloth removed from the silicious residue, 
after the usual digestion in acids, some small particles of 
partly decomposed silicates, and a portion of a very small 
encrinital stem. 

No. 2038 — ** Surface Soil, thirty-four years in cultivation. 
From the same farm as the preceding soil, &c., dfc. Aver- 
age crops: of corn, 35 bushels; wheat, 16 bushels; oats, 15 
to 20 bushels ; of hay, one and a half tons per acre. Collected 
by Rev. H. Hertzer'' 

Dried soil of a lighter and more yellowish-grey color than 
the preceding. The coarse sieve removed from it nearly 
seven per cent, of rounded ferruginous sandstone gravel or 
concretions, with some cherty fragments. The silicious res- 
idue resembled that of the preceding soil. 

No. 2039 — ''S\5B^oih of the next preceding,'' &c., &c. 

The dried subsoil resembles the next preceding soil in color. 
The coarse sieve separated from it nearly nine per cent, of 
angular cherty fragments, with some silicified portions of en- 
crinital stems and ferruginous gravel. The bolting-cloth 
removed from the silicious residue a few particles of partly 
decomposed silicates, one or two small clear quartz grains, 
and two fragments of minute silicified encrinital stems. 

No. 2040 — ''Virgin- Soil, y5w;/ the farm of Van Burcn Van- 
decraft, on Muldraugh's Hill, at Colesburg, Hardin county. 
Forest growth : poplar, beech, white oak, chestnut oak, sugar- 
tree. Geological formatio7t : St, Louis Group, Decayed rock 
one to two feet. Collected by Rev, H, Hci'tzcr'' 
Dried soil of a light buff-grey color. The coarse sieve 
removed from it 10.55 P^^" cent, of angular cherty fragments, 
with some silicified encrinital stems and iron gravel. The 
bolting-cloth separated from the silicious residue a consider- 
.able proportion of partly decomposed silicate grains, some 
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resembling reddish felspar, with some minute silicified en- 
trochi, and a few quartz grains. 

No. 2041 — ** Surface Sou., Ji/ty years in cultivation. From 
the same farm as the preceding soil. Average crop of corUy 
twenty bushels. Collected by Rev. H. Hertzer.'' 
This dried soil is of a brownish salmon color. The coarse 

sieve separated from it only a small proportion of iron gravel, 

and a small rounded quartz pebble. The siHcious residue 

resembled that of the preceding soil. 

No. 2042 — ** Subsoil of the next preceding soil,'' &c., &c. 

The dried subsoil is of a handsome light brick red color. 
It all passed through the coarse sieve. The bolting-cloth re- 
moved from the silicious residue a considerable quantity of 
partly decomposed silicate grains, which were easily crushed 
under the finger, together with some blackish silicified por- 
tions of encrinital stems, &c. 



COMPOSITION OF THESE SIX HARDIN COUNTY SOILS, DRIED AT 212° F. 



Organic and volatile matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid . . 

Sulphuric acid 

Potash 

Soda 

Water, expelled at 380® F 

Sand and insoluble silicates 

Total 

Hygroscopic moisture 

Potash in the insoluble silicates 

Soda in the insoluble silicates 

Character of the soil 



No. 2037. No. 2038. No. 2039. No. 2040 No. 2041 No. 3043, 



185 
705 
350 
124 
203 
est. 
595 
on 
7«5 
905 



2.885 



2.910 
1. 166 



5.400 

8.228 

.625 

.107 

.172 

not est. 

.279 

.018 

2.075 

83.090 



99-994 



a-3i5 



2.226 
.786 



yr • 1 Old field 



4.503 

8.347 

.465 

.142 

."3 

not est . 

■17s 

.077 

2.000 

84.440 



100.269 



4.6x0 
6.033 

.390 

.070 

.102 

not est. 

1.625 

86.355 



99-599 



2.265 



1.815 



3-085 

6-597 

.290 

.040 

.038 

not est . 

• 035 

.025 

1.150 

88.940 



1.335 



3-550^ 
"254 

•215 

.025 

.o6x 
not est. 

.168 

1.550 

83.490^ 



100. 564 



a. 575 



i.'37 
•733 ! 



0.956 
.197 



Subsoil. Virgin soil 



1.302 
.443 



i-3a9 
.256- 



Old field , 
soil. I 



Subsoil. 



It is interesting to notice in these soils the changes in com- 
position brought about by long cultivation without the use of 
fertilizers. In the case of soils Nos. 2037 ^"^ 2038 the or- 
ganic and volatile matters have been reduced from 9.185 to 
5.400 per cent, by the thirty-four years of cultivation; the 
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lime carbonate from 1.350 to 0.625; the phosphoric acid from 
0.203 to 0.172, and the potash from 0.595 to 0.279 per cent., 
while the percentage of sand and insoluble silicates is in- 
-creased from 77.915 to 83.090 per cent. In the soils Nos. 
2040 and 2041 we find that the sixty years* cropping of the 
latter have reduced some of its essential ingredients in still 
greater proportion. The organic matters, &c., are reduced 
from 4.610 per cent, to 3.085; the lime carbonate from 0.390 
to 0.290; the phosphoric acid from 0.102 to 0.038 per cent., 
the potash from 0.316 to 0.035 P^'' cent., and the sand and 
insoluble silicates are increased from 86.355 ^^ 88.940 per 
cent. 

The first set of soils was evidently naturally the richer ; and 
the relative present productiveness of the soil of the two old 
fields corresponds nearly with their comparative richness or 
poverty, as shown by their chemical composition; for while 
the soil No. 2038 produces thirty-five bushels of corn per acre, 
soil No. 2041 yields only twenty bushels. This latter soil is 
greatly in want of phosphatic fertilizers, as well as those con- 
taining potash salts. There is no apparent reason why, by 
the proper use of such fertilizers, barn-yard manure, and a 
judicious system of rotation, with the cultivation of amelio- 
rating green crops for grazing purposes and for plowing under, 
these soils may not be brought to and maintained in a condi- 
tion of profitable productiveness. 

HARRISON COUNTY. 

No. 2043 — Some Lead Ore (^galena), mixed with zinc blende; 
in a gangue of barium stdphate, which included some angular 
fragments of embedded limestone; was brought to the labora- 
tory by Mr, fohn R. Procter for analysis, * 
This ore, reported to be argentiferous, is found in a vein of 

heavy spar, on the farm of the late Mr. Shawhan, one mile on 

the Lexington side of Cynthiana, on the Kentucky Central 

Railroad. 

397 



52 CHEMICAL REPORT. 

The lead sulphide was disseminated, in rather small propor- 
tion in the samples brought, throughout the gangue, and when 
reduced in the usual way, and analyzed, both by the wet way 
and by cupellation, it was not found to yield more than a trace 
of silver, in a lead button weighing more than eight grammes, 
obtained from thirty grammes of the galena : so that it evi- 
dently could not be profitably worked for this precious metal. 
The rather small proportion of lead ore seems also to preclude 
the profitable operation of this mine for the baser metal. 

HOPKINS COUNTY. 
Soils. 

No. 2044 — ** Virgin Soil; surface soil to tJie depth of thirteen 
inches ; from woods on the farm of Mr. Mills, near Nortons^ 
ville. Collected by fohn H. Talbutt^ Forest growth gener^ 
ally oaks. Slope of the surface west-south. Sample taken 
near the base .of the hilly near a coal-shaft. 
The dried soil is of a dark umber-grey color. The coarse 
sieve removed from it a few small ferruginous concretions. 
The bolting-cloth separated from the silicious residue, remain- 
ing after the digestion in acids, 16.5 per cent, of the soil of 
fine white sand, composed of rounded quartz grains. 

No. 2045 — "Subsoil of the preceding, ^^ <2fc.y &c. 

The dried subsoil is in friable clods, of a brownish buff color^ 
It all passed through the coarse sieve. The bolting-cloth re- 
moved from the silicious residue 10.50 per cent, of the soil 
of fine white sand, like that of the preceding. 
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COMPOSITION OF THESE HOPKINS COUNTY SOILS, DRIED AT 21 2« F. 



No. 2044. 



No. 2045. 



Organic and volatile matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia , 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Water, expelled at 380® F 

Sand and insoluble silicates 



2.850 


2.090- 


4.952 


6.883. 


.080 


a trace. 


.106 


.181 


.083 


.07T 


not est. 


not est. 


.145 


•307 


.050 




.737 


.66a- 


90.540 


89.700 



Total 



99.543 



99.898 



Hygroscopic moisture 



1.085 



1.285. 



Potash in the insoluble silicates . 
Soda in the insoluble silicates . . 



J-693 
.687 



i.45«- 
.697 



Character of the soil 



Virgin soil. 



Subsoil. 



These must be classed amongst the naturally weak soils, es- 
pecially because of their small proportion of lime and phosphoric 
acid. These necessary ingredients can, however, be easily sup- 
plied in bone-dust, superphosphate, or guano, which, with a 
further supply of potash in some appropriate fertilizer, might 
make this soil quite productive, especially if proper means be 
used to increase the proportion of humus, organic and volatile 
matters, which are also in too small proportion in this soil. 

JACKSON COUNTY. 

No. 2046 — ** Black Band Iron Ore. On top of the thirty-four^ 
inch coal. Coyles Bank. Big Hilly Jackson county. Col- 
lected by John R. Procter.'' 

A dull, rusty-blac*k ore ; ferruginous on the weathered sur- 
faces ; shaly in structure. Some small reedy impressions be-^ 
tween some of the irregular laminae. Some granular pyrites 
apparent also. 
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COMPOSITION, DRIED AT 212*^ F. 

Iron carbonate. . . 70.168, containing 33.875 iron. 

Alumina and trace of manganese oxide 430 

Lime carbonate 930 

Magnesia carbonate 2.898 

Phosphoric acid 345 = .151 phosphorus. 

'Sulphur 264 

Bituminous matters 18.540 

Silicious residue 6.230, containing 4.960 silica. 

Total 99805 

If this ore is found in sufficient abunda'nce, it may be smelted 
with advantage, for the production of iron of a low grade for 
ordinary purposes. Deducting the 18.54 per cent, of bitu- 
minous matters, which will act in the smelting furnace like so 
much fuel, the percentage of iron to the remainder is more 
than forty-one and a half. 

JESSAMINE COUNTY. 

No. 2047 — ** Mineral Water. Salt -sulphur water, front a 
well fifteen feet deep; in the Lower Silurian blue limestone; 
4)71 the farm of fames Lleivellyn, on the RtisseWs Tavern turn- 
pike, about two miles west of Nicholasville. Sample brought 
by Mr. B, M, Arnott'' (Analyzed by my son, Alfred Mer- 
edith Peter, under my supervision.) 
The water, brought to the laboratory in a stone-ware jug, 

corked and well sealed with wax, smelt strongly of hydrogen 

sulphide, but was somewhat turbid with a dark grey precipitate 

of iron sulphide, &c. 

Summary of the Analysis Made. 

Carbonic acid gas, present but not estimated, because a part 
had escaped. Hydrogen sulphide gas, the quantity yet re- 
maining was 0.015 gramme per litre, equal to 0.109 grain or 
0.3 cubic inch per wine pint. Of course much more is present 
in the water at the well. The following named carbonates 
were found in the water, they being held in solution by the 
carbonic acid present, viz: lime, magnesia, iron and strontia 
carbonates, making a total weight of 0.276 gramme per litre; 
equal to 1.592 grains per wine pint of the water. (The litre 
equals 1000 grammes.) In the water, which had been boiled 
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and had deposited these carbonates, the following ingredients 
were found: 





In ICOD parts. 


In a wine pint of the 
water. 


Lime sulohate 


0.016 

not estimated. 

.171 
much ; not est. 
a marked trace, 
considerable. 

.052 
not estimated, 
not estimated. 


0.1 17 of a grain. 


Potash sulohate • 


Magnesium chloride 

Sodium chloride ...••••■..... 


1.244 grain. 


Lithium chloride .•••••• ■ 




Sodium bromide 




Sodium sulohide ............. 


•379 of a grain. 


Silica . . 

Organic matters ...*... 






Total saline matters 


4.882 per litre. 


35-5^5 grains in the 
wine pint. 



This is a very good salt sulphur water, resembling in its 
general composition the waters of the Blue Lick Springs and 
of Col. J. VV. Hunt Reynolds' well, near Frankfort, as well as 
that of the salt sulphur well at the Olympian Springs, in Bath 
county. 

The free hydrogen sulphide (sulphuretted hydrogen) and 
the sodium sulphide are nearly in the same proportions as in 
the Lower Blue Lick water; but the total saline matters are 
only about half as much. The difference may be mainly in 
the sodium chloride or common salt. These total saline mat- 
ters, about five parts to the 1000 of the water, or about 55.5 
grains to the wine pint, are nearly in the same amount as in 
the salt sulphur water of the Olympian Springs; but this 
water contains larger proportions of sodium sulphide and iron 
carbonate than that. It also is evidently somewhat stronger 
in hydrogen sulphide than the Olympian water. 

There can be no doubt that this salt sulphur water may be 
beneficially employed, under judicious medical advice, in the 
treatment of many cases of disease for which sulphur waters 
are appropriate, especially as it is somewhat chalybeate when 
taken fresh from the well. Like all other sulphur waters, it 
soon decomposes when expbsed freely to the air. 
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A more complete analysis would be necessary to determine- 
the exact proportions of all its ingredients, requiring a visit to 
the well, for the testing of the recent water, and the use of a 
larger quantity of it at the laboratory. 

LINCOLN COUNTY. 

No. 2048 — Mineral Water. ''Salt sulphur water, from a 
spring in the Black Devonian shale, at the Cincinnati South- 
ern Railroad bridge over Green river ; at about the level of 
the river; discovered by excavating for a 'borrow pit,\ Sent 
for examination by R. M. Bishop, Esq, (now Governor of 
Ohio)r 

Although the water had been brought in a rather loosely 
stoppered bottle, it yet smelt and tasted strongly of compounds 
of sulphur. It was slightly turbid from the spontaneous pre- 
cipitation of sulphur and iron sulphide, and was of a slightly 
yellowish tint, doubtless from the presence of sulphuretted 
sulphides, the result of partial decomposition of the hydrogen 
sulphide. Of course only a qualitative analysis could be made 
with the small amount of water supplied, under the circum- 
stances. 

Summary. 

The water was found to contain carbonic acid and hydrogen: 
sulphide gases in considerable proportion. Held in solution 
by the carbonic acid were carbonates of lime, magnesia, and 
iron, and probably of strontia. It contains a large proportion 
of sodium chloride (common salt), with magnesium chloride 
and a trace of lithium chloride, besides a notable quantity of 
lime, magnesia, and potash sulphates, and sodium sulphide. 
It resembles, therefore, the Blue Lick water, but is much: 
stronger in total saline matters and probably in sodium sul- 
phide. The total saline matters of the Lower Blue Lick 
water amount to somewhat more than ten parts in the thou- 
sand, while those of this water equal about nineteen to the 
thousand of the water. 

4oi 



CHEMICAL REPORT* 57 • 

If this spring proves to be a constant one, the water de- 
serves a complete quantitative analysis, and it could no doubt . 
be made available as a remedial agent in many cases of dis- 
ease. 

LOGAN COUNTY. 
Soils. 

No. 2049 — •* Virgin Soil, from the bottom land of Wm. Mor- 
ton, one mile north of Russellvtlle, Logan county. Collected 
by Rev. H. Hertzer. Geological formation, St. Louis lime- 
stone. Forest growth: a natural canebrake, sycamore, elm,, 
wild cherry y burr oak,'' &c. 

The dried soil is mostly in friable clods, of a yellowish, light 
umber color. It contains no gravel. The silicious residue^ 
left after digestion in acids, all passed through bolting-cloth, 
except a few particles of partly decomposed silicates and a. 
small quantity of small rounded quartz grains, mostly color- 
less. 

No. 2050 — •* Subsoil to the bottom land above described'' &c. 

The dried subsoil is in clods, less friable than those of the 
above surface soil ; of a light yellowish-brick color. It con- 
tains no gravel. The bolting-cloth separated from the silicious 
residue a considerable quantity of small rounded grains of 
milky and transparent quartz, also much of partly decomposed 
silicates in small, rounded, soft particles. 

No. 2051 — "Surface Soil, in cultivation thirty years; bottom 
land : from same farm as the two preceding. Average crops: 
of corn, ^obus/iels; wheat, lo bushels; oats, lo to .15 bushels 
per acre. Collected by Rev. H. Hertzer." 
Pried soil in pretty firm clods ; of a dark umber-buff color^ 
or light buff-umber. Clods mottled with light brick color. 
The coarse sieve removed from it a very few small ferrugin- 
ous quaxtzy particles. The silicious residue contained rather 
more small quartz grains, and soft partly decomposed silicate 
particles, than the preceding. 
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^No. 2052 — ** Black Soil" (so-called); ''non-productive; all 
vegetables raised on it look sickly. Surface soily from the 
Edgetown stock farm of H. B, Tullyy Russellville. Collected 
by Rev. H. Hertzer'' 

The dried soil is in pretty firm clods, of a dark snuff-brown 
•color. It contains no gravel. The silicious residue all passed 
through bolting-cloth, except a few small quartz grains, and a 
considerable proportion of soft rounded particles of partly de- 
composed silicates. 

No. 2053 — ** Subsoil, takeii from a depth of six feet. From the 

same locality as the next preceding. Collected by Rev, H. 

Hertz err 

**It is the richest virgin soil from the decomposition of the 
St. Louis limestone, which rests underneath, partly decayed 
to six feet in depth. This subsoil, mixed with the lighter sur- 
face soil, makes very good bricks, and always enriches the 
surface soil when properly plowed up. It is preferred for the 
production of fine tobacco, characterized by broad silky leaves 
and small stems or midribs. Forest growth, cedar and black 
walnut." 

This dried subsoil is of a bright brick-red color. It is 
somewhat cloddy. The coarse sieve removed from it some 
few angular particles of partly decomposed chert. The sili- 
cious residue all passed through the bolting-cloth, except a 
few small rounded grains of transparent quartz, and a consid- 
erable quantity of soft particles of partly decomposed silicates. 

-No. 2054 — ** Surface Soil, in ctdtivation for about thirty years. 
From the same locality as the preceding. Crops, gefierally of 
corn, tlie average yield of which is thirty bushels. Original 
growth: black walnut, elm, wild cherry, red and post oaks. 
Collected by Rev. H. He7^tzer.'' 
The dried soil is in friable clods of a light buff-umber color. 

Contains no gravel. Silicious residue like that of the next 

preceding. 
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No. 2055 — ** Subsoil of the next preceding,'' &c.y &c. 

Dried subsoil of a light brick color, in pretty firm clods. 
The coarse sieve separated from it a few particles of decom- 
posing chert. The silicious residue is like that of the preced- 
ing. 

COMPOSITION OF THESE LOGAN COUNTY SOILS, DRIED AT 2i2«> F. 



Organic and volatile matters .... 
Alumina and iron and manganese 

oxides 

Lime carbonate 



Pb^pboric acid 

Sulphuric acid 

Potasti 

Soda 

Water, expelled at 380P F. . 
Sand and insoluble silicates . 



Total . 



No. 2049. ' ^^- 3050. 



a. 900 

3.247 
•395 
"5 
•093 
not est. 
.132 



.875 
92-350 



xoo. 107 



a.585 
7095 

.210 

.196 

.1x5 

not est. 
.169 



.765 
.755 



99.890 



Hygroscopic moisture , 



Potasb in tbe insoluble silicates . 
Soda in the insoluble silicates . . . 



0.890 
.301 



Character of the soil i Virgin soil 



9.385 



1-334 
.357 



Subsoil. 



No. 2051. No. 2052 



2.560 

5397 
-i<?5 
.100 

.093 

not est. 

.121 

.068 

•765 

90.935 



100. 194 



1.286 
.299 



Old field 
soil. 



3-925 

8.315 
.640 

.346 

."5 

not est. 

^60 



J -275 
85-035 



99.721 



No. 9053 



3-675 

II. 811 
.245 
.227 
.109 
not est. 
.212 
.015 
.950 
82.365 



99.609 



No. 2054. 1 No. 2055. 



2.775 

4.8x2 
.180 
.170 

•093 

not est. 

.085 



.600 
91.090 



99.805 



3.048-. 
.214 

•o7r 

not est. 
.396^ 
.050 

• 773. 
86.27s 



xoo. XO3; 



9-675 



3.800 I 



2.525. 



t-349 , 
.266 



»-474 
-539 



Black soil Subsoil 



Old field 
soil. 



1.320- 
.265. 



Subsoil. 



The group of soils Nos. 2049, 2050, and 2051 are naturally 
of average fertility, if they are sufficiently underdrained, with 
the exception that the virgin surface soil appears to be rather 
deficient in phosphoric acid and organic matters or huniMS. 
The use of phosphatic fertilizers, and the cultivation of green 
crops — of clover or grasses — to be grazed or plowed under, or 
of barn-yard manure, would no doubt greatly increase their 
productiveness. The surface could also be improved by a 
gradual mixture of the heavier subsoil with the surface soil 
during this process of amelioration. 

The unproductiveness of the black soil seems to be partly 
due to a deficiency of potash. Possibly, however, the land is 
not sufficiently underdrained. If there is no want of drain- 
age, the application of wood ashes, or other fertilizers con- 
taining potash, would undoubtedly restore productiveness^ 
especially, as in other respects, this soil is not deficient in the 

essential elements. The red subsoil of the same locality, No- 
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2052, would no doabt answer the same purpose, because of 
its considerable proportion of potash, which may account 
for its favorable influence on the tobacco plant. Subsoils, 
however, should generally be gradually mixed with the sur- 
face soil, and accompanied by barn-yard manure, or some other 
organic fertilizer, to supply humus. 

The influence of the thirty years' cultivation on the soil of 
the old fields is manifest in the reduction of the proportions 
of potash, phosphoric acid, lime, &c., and the increased pro- 
portion of the silicious material, as compared with the original 
soil. The continued cultivation of hoed or plowed crops, such 
as corn, for a long series of years, has a very deteriorating- 
effect upon the soil, not only because the single crop gener- 
ally draws inordinately on one kind of mineral matter, as, for 
example, the corn makes a great demand on the phosphoric 
acid of the soil, but also because the constantly exposed sur- 
face is greatly subject to the washing action of the atmos- 
pheric waters, which continually carry off" its lighter and richer 
ingredients, while its humus is more than usually removed by 
the oxydating action of the air. A judicious rotation, in 
which green crops, covering the soil for a time, undisturbed 
by the plow, may protect the land from this washing and de- 
composing influence of the atmospheric agencies, while they, 
when grazed or plowed under, in whole or in part, may renew 
the humus, and bring, the mineral ingredients of the soil into 
2l soluble and available condition for the nourishment of inter- 
mediate grain crops, or even of tobacco crops, would conduce 
greatly to profitable farming, more especially if manures or 
fertilizers are applied to the green crops. The tobacco plant, 
which makes so heavy a demand on the soil for potash and 
lime, as well as phosphoric acid, undoubtedly requires a sys- 
tem of this kind for its continued or profitable cultivation. 
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LYON COUNTY. 
Iron Ores. 

"No. 2056 — ** LiMONiTE. Labeled iron ore, from Hall's patch 
drift, Lyon county. Centre Furnace, Collected by P. N. 
Moorer 

Mostly in dense, hard, brown, irregular laminae, but contain- 
ing a considerable proportion of red and yellow porous and 
soft ochreous material. 

No. 2057 — **LiMONiTE. Ore from Skillian Bank, Centre 
Furnace, Lyon county. Collected by P, N, Moore,'' 
Mostly in dense, hard, dark-brown and blackish irregular 

layers, with but little of softer, reddish, brownish and yellow 

ochreous material. 

Other Centre Furnace iron ores may be found under Trigg 

county. 



COMPOSITION OF THESE LYON COUNTY IRON ORES, DRIED AT 212° F. 



No. 2056. No. 2057. 



Iron peroxide 

Alumina • 1 

Manganese oxide j 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Combined water 

. Silica and insoluble silicates 

Total 

Percentage of iron 

Percentage of phosphorus •«... 

Percentage of sulphur 

Percentage of silica 



66.192 

1.393 
a trace, 
a trace. 

.185 

a trace. 
10.000 
22.910 



100.680 



68.162 

1.763 

a trace. 

a trace. 

.505 

a trace. 

9.630 

20.050 



100. no 



46.320 

.079 

a trace. 

21.820 



47.703 

.220 

a trace. 

19.060 



These are evidently very good iron ores, more especially 
No. 2056, which contains much the less of the injurious ingre- 
dient, phosphorus, and which, consequently, would yield quite 
a tough iron by judicious smelting. 
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MADISON COUNTY. 

No. 2058 — *'CoAL, from Marshall Morans Bank, Big HilL 
Thickness of the bed about thirty four incfies. Average sam- 
ple by fohn R, Procter.'' 
A sub-conglomerate coal. A firm, pure-looking splint coal. 

Has some fibrous coal between the thin laminae, but very little 

appearance of pyrites. 

COMPOSITION, AIR-DRIED. 

VoSToi^brifrmatUrs. : : : : j^ij^^ToUlvoUtUe matte. 40..a 

Light spongy coke J^^i^tgryiriowtsSreyash-. ! l ! i^ 

100.00 100.00- 

The percentage of sulphur is only 0.749. 

Jn volume IV of new series of these Reports, pages 109, 
no, may be found the analyses of other samples of the coal 
from this layer, exhibiting considerable differences in the rela- 
tive proportions of sulphur, &c., &c. No doubt the present 
sample is a better average sample than No. 1878, which ex- 
hibits so much larger quantity of sulphur. 

No. 2059 — Mineral Water. ''Sulphur water; from a well 
owned by Dr. f. Reed; bored seven hundred and fifty fee( 
deep ; begtm i?t the Black Devonian shale, and probably pass- 
ing ijito the Ti^enton limestone, near Paint Lick. Collected by 
fohn R. Procter:' 

This water, brought to the laboratory in a corked bottle, had 
of course lost most of its hydrogen sulphide by decomposition. 
It yet smelt of this compound, and was of a slightly yellowish 
tint, from the presence of a little sodium sulphide. It could 
not be quantitatively analyzed, but the evaporation of a por- 
tion of it showed that it contained a quantity of solid saline 
matters equal to 0.2892 to the 1000 parts, or about two grains 
to the wine pint. These were found, by testing, to consist of 
carbonates of lime, magnesia, iron, &c., held in solution by 
carbonic acid, and sulphates of magnesia, lime, and probably 
of potash, with small quantities of chloride and sulphide of 
sodium, &c. No doubt it is a good sulphur water, which de- 
serves a complete analysis. 
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No. 2060 — ** Red Bud Soil, from the Covington farm^ thirty^ 

four miles east of Lexington, half a mile back of Elliston^ 

Madison county. Collected by Mr. L, H. DeFriese^ 

*'On the hill slope, nineteen degrees west, below the outcrop- 

of the magnesian limestone and black Devonian shale. Depth 

of the surface soil, twelve to fifteen inches. Forest growth; 

red oak, burr oak, honey and black locusts, white and black 

walnuts, hickories, sycamore, maple, black, blue, and white 

ash, &c. Yield: thirty to fifty bushels of corn, eight to fifteeni 

of wheat, fifteen to twenty of oats. No hemp raised, and but 

little rye/' 

The dried soil is of a brown-umber color. The coarse sieve 
separated from it 1.14 per cent, of ferruginous and cherty 
particles. The bolting-cloth removed, from its silicious res- 
idue, a considerable portion of fine rounded quartzose grains,, 
mostly transparent, with a few dark colored particles of unde* 
composed silicates. 

COMPOSITION, DRIED AT 2i2« F. 



Organic and volatile matters. ... 
Alumina and iron and manganese oxides , 

Lime carbonate 

Magnesia 

Phosphoric acid 

Potash 

Soda 

Water, expelled at 380° F 

Sand and insoluble silicates 

Total 



Hygroscopic moisture 

Potash in the insoluble silicates 
Soda in the insoluble silicates . . 



5.825 

10.434 
.615 

.043 
.3or 

.379 
.094 

2.415. 
78.965 



99.071 



3- '65 

1.537 
.300 



On reference to volume IV, first series of Reports of the 
Kentucky Geological Survey, page 215, it will be seen that 
this rich soil has undergone some deterioration since the 
analyses there reported were made, about eighteen years 
ago. According to the description of soil No. 11 28, given 

VOL. I.-CHKM. 27. 40^ 



^ CHEMICAL REPORT. 

<Mi page 214, it was collected from the same place, or nearly 
so, as the soil above described. Local differences, however, 
may exist, making the comparison imperfect. 

M*CRACKEN COUNTY. 

No. 2061 — ** Surface Soil, to the depth of eight inches. From 
the farm of L. M, Flournoy, three miles from Paducah. Ter- 
tiary formation, &c. Forest growth : mostly oaks of various 
species, with some hickories, &c. The corn crop averages 
twenty-five to forty busfuls per acre. It is good tobacco soil, 
and considered average soil of the county. Some sandstone in 
ihe ravine f, and indications of iron ore within half a mile. 
Collected by fohn H, Talbutt,'' 

The dried soil is of a light greyish-buff color; friable. The 
coarse sieve removed from it only a few small fragments of 
decomposing chert. The bolting-cloth separated, from its sili- 
•cious residue, only a few small particles of partly decomposed 
silicates. 

No. 2062 — ** Subsoil of the next preceding, ^^ &c. 

The dried subsoil is of a darker buff color, and the clods 
are more adhesive than those of the above; they are mottled 
with greyish and darker buff. It all passed through the coarse 
.sieve. Silicious residue like that of the preceding. 

No. 2063 — '' Under-clay of the two preceding soils, &c, (Sand 

beneath this),'* &c. 

The dried under-clay resembles the subsoil, but the clods 
are more firm. All passed through the coarse sieve. The 
bolting-cloth removed from the silicious residue a large pro- 
portion of particles of partly decomposed silicates. 
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<:OliK)&ITION or THESE McCkACKEN COUNTY SOILS, DRIED AT «a<> F. 



-Organic and volatile matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid 

Potash , 

Soda 

Water, expelled at 380° F , 

Sand and insoluble silicates , 

Total 

Hygroscopic moisture , 

Potash in the insoluble silicates . . . . , 
Soda in the insoluble silicates 

Character of the soil , 



No. 2061. 



3.050 
5-497 

:^ 

.093 

.167 

.171 
1. 000 

90.940 



100.301 



No. 2062. 



2.650 

12.300 

.190 

.521 

.284 

1. 000 
82.490 



99.550 



No. 2063. 



a. 675 

10.834 

.190 

.649 

.061 

.087 

1. 000 

83.865 



100.004 



1.425 



4.000 



3.425 



1.700 
.598 



1.605 
.911 



1.427 
.668 



Surface soil 



Subsoil. 



Under-clay 



These soils, of average natural fertility, could no doubt be 
greatly improved in productiveness by the use of top-dress- 
ings of phosphatic fertilizers, such as bone-dust, superphos- 
phate, or guano. The subsoil is richer than the surface, 
especially in potash, and might be gradually plowed up and 
mixed with it in cultivation with advantage. The manurial 
products of the barn-yard and stables, both solid and liquid, 
should be carefully husbanded and regularly used upon the 
soil. There is no reason why a very high degree of product- 
iveness may not be maintained on this soil by a judicious sys- 
tem of farming, in the proper use of fertilizers, and a due 
rotation of crops, if it is well drained. 

MEADE COUNTY. 
Soils. 

No. 2064 — *' Virgin Surface Soil, /rom the land of Mr. Mc- 
Carty, Muldraugh, Meade county. Sample taken twenty 
yards from the railroad, half a mile from the station. Under- 
lying rock, buff a?id blue sa^idstone of the Waverly Group. 
Collected by foJm H. Talbutt.'' 

** Forest growth, white oaks, some trees five feet in diam- 
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€ter; poplar (Hriodendron), some eight feet in diameter; large 
chestnut, beech, red oak, shellbark hickory, some sugar-tree^ 
&c. Average corn crop, twenty to thirty bushels.'* 

Dried soil of a brownish umber-grey color. Clods some- 
what adhesive. It all passed through the coarse sieve, except 
some small angular fragments of weathered chert, and a little 
shot iron ore. The bolting-cloth removed, from the silicious- 
residue, some rounded grains of quartz and of dark colored 
silicates. 

No. 2065 — ** Subsoil to the preceding'' &c., <Sfc. 

The dried subsoil is cloddy. Its general color is reddish 
ferruginous, mottled with lighter colored and grey. It con- 
tains fragments of weathered chert. The clods are quite 
firm. The silicious residue contains a small quantity of small 
rounded quartz grains. 

No. 2066 — **Under-clay de/ow the two preceding,'' &c., &c. 

Clods quite adhesive. Generally of a handsome buff color^ 
mottled and infiltrated with red ferruginous. It contains a 
considerable proportion of fragments of weathered chert. 

COMPOSITION OF THESE MEADE COUNTY SOILS, DRIED AT 212° F. 



Organic and volatile matters 

Alumina and iron and manganese oxides , 

Lime carbonate 

Magnesia 

Phosphoric acid 

Potash 

Soda 

Water, expelled at 380® F 

Sand and insoluble silicates 



Total . 



Hygroscopic moisture 



No. 2064. No. 2065. I No. 2066.. 



.L 



,565 
,091 
.095 

.109 
.156 



1.000 
89.725 



99.874 



1.600 



Potash in the insoluble silicates . 
Soda in the insoluble silicates. . 



1.297 
.471 



5.665 

15-741 
.070 
.242 
.140 
•425 



1.335 
75.825 



99.443 



4.265 



3.600- 

11.604 

.04S 

.53^ 

.15^ 

1.082 



.650- 
82.12s 



1.540 
.304 



99.800 



2.950. 



2.259 
.150 



Character of the soil . 



Virgin sur- 
face soil. 



Subsoil. 



Under-day 
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These soils would be greatly improved by top-dressings of 
lime or calcareous marl in considerable quantity. The sub- 
soil and under-clay are quite rich in potash, and might be 
gradually mixed with the upper soil during cultivation. The 
small average crop of corn is probably due, in part, to the 
paucity of lime in these soils. 

MERCER COUNTY. 

!No. 2067 — ** Limestone, containing green sand or glauconite. 

Sent by Mr. H. Z. Tabler^ of Harrodsburg, who says there 

is a bed of it two feet thick near that placed 

A dull, grey, fine-granular limestone, containing a large pro- 
portion of small, rounded, bluish-green grains of what seems 
to be green sand or glauconite, together with a considerable 
jproportion of bright, minute, cubical iron pyrites. 

Some of the limestone, coarsely powdered, was digested in 
^ warm solution of ammonium nitrate, afterwards in weak 
chlorhydric acid, to remove the calcium carbonate. The res- 
idue was then ignited to remove sulphur from the iron bi-sul- 
phide, after which the iron proto-sulphide was separated by 
means of a magnet. 

The remaining green particles were fused with mixed alka- 
lies, and analyzed, with the following result, viz : 



Silica . 

Iron and manganese oxides and alumina 

Lime 

Magnesia 

Phosphoric acid 

.Alkalies and loss 

Total 



58.120 

32.398 

.784 

.807 

.I02 

7.789 



100.000 



The proportion of the green particles in the limestone was 
not ascertained, but the whole material fused readily before 
^he blow-pipe, with intumescence, into a dark colored slag. 
Some of the original limestone was also examined as to its 
^dkaline ingredients, and was found to yield: of potash, 3.372 
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per cent; of soda, .319 per cent. ; so that there is little doubt: 
that the green particles are glauconite. 

As to the probable economic uses of this green limestone 
layer, little can be said. Some of it was calcined, in a pow- 
dered state, and tested as to its availability in the manufacture 
of hydraulic cement, but it was found not to harden in water. 
Possibly calcination with more lime might develop this prop- 
erty. It is possible, also, that careful calcination alone, or 
with more lime, might make it available as an alkaline fertil- 
izer. 

NICHOLAS COUNTY. 

No. 2068 — ** Mineral Water. Re-examination of the salt sul- 
phur water of the celebrated Lower Blue Lick Spring ^ 
About twenty-seven years have passed since the present 
writer submitted this water to a quantitative chemical analysis, 
the results of which, published at the time, are reproduced in 
volume III of the first series of Reports of the Geological 
Survey of Kentucky (see pages 361 to 368). Desiring to 
ascertain whether any material change had occurred during 
this lapse of time, in the general composition of this water, 
and also to search for and determine some of its minuter 
ingredients, not at that time sought for, a new examination 
was made of it; Messrs. Hamilton, Gray & Co., of Maysville, 
having kindly placed at the disposal of the writer a barrel of 
the recent water. 

The comparative results of the two analyses, made twenty- 
seven years apart, show a remarkable resemblance, proving" 
that this celebrated water has not been sensibly weakened or 
altered in composition during this period, as follows : 
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Analysis 1850. Analysis 1877. 



Specific gravity 



Sulphuretted hydrogen gas 
Free carbonic acid gas . . , 



1.007 



1.0072 



0.3947 
.3547 



I 



not determ'd. 
not determ'd. 



Lime carbonate 

Magnesia carbonate 

Alumina, phosphate of lime and iron carbonate. 

Sodium chloride 

Potassium chloride 

Magnesium chloride . 

Magnesium bromide 

Magnesium iodide 

Lime sulphate 

Potash sulphate 

Calcium chloride . 

Lithium chloride .* . 

Sodium sulphide 

Soda carbonate 

Soda bi-borate 

Baryta sulphate 

9trontia sulphate 

Silicic acid 

Organic acids and loss 



Total saline matters in 1000 parts , 



0.3850 
.0022 
.0058 

«-3473 
.0227 
.5272 
.0039 
.0007 

.5533 
.1519 



.0179 

.2821 



10.3000 



0,3184 
.0211 
.0038 

8.3571 

.isao 
.4864 
.0195 
.0003 
.550S 



.0606 
•0060 
.0307 
.0140' 
.0298 
.0002: 
.0011 
.0149. 
.4573 



10.5580 



The minuter ingredients discovered in this water, in this 
more complete analysis, are compounds of lithium, barium. 
Strontium, and boron, as well as small quantities of sodium 
sulphide and soda carbonate. 

The two latter compounds, with the soda bi-borate, give a 
slightly alkaline reaction to the water, and the sodium sulphide 
gives it greater durability as a sulphur water than the hydro- 
gen sulphide alone does. The notable proportion of soda 
bi-borate doubtless adds to its medicinal virtues. As for the 
compounds of barium and strontium, they are in so small pro- 
portions, and probably in the nearly inert form of sulphates, 
that it is doubtful whether any influence can be attributed to 
them. It has not been fully determined whether the com- 
pounds of lithium, in such small quantities as they are usually 
found in mineral waters, exert any curative influence whatever; 
but doubtless these, as well as the other minute ingredients, 
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are not without effect in this complex solution. Practical ex- 
perience alone in the use of such waters must determine these 
questions. 

OHIO COUNTY. 
Iron Ores. 

No. 2069 — **Clay Iko^sto^e, from IVm. Dawns' 'Iron Moun- 
tain,' Rough creek, above Hartford, near the base of the coal 
measures. Second bed, three to six inches thick. Collected by 
C. f. Norwoods 
A compact, fine granular, dark-grey ore. Not adhering to 

the tongue. Exterior thinly incrusted with limonite. 

No. 2070 — ** Clay Ironstone. From the same locality. Third 
ore bed. Composed of two layers, with a thin clay parting, 
measuring from three to four and two to four incfies, severally. 
Collected by C. f. Norwood.'' 
Resembles the preceding. 

No. 2071 — ** Clay Ironstone. From the same locality. Fourth 
ore bed. Six ifiches thick. Collected by C. f. Norwood.'' 
Resembles the preceding, but has more exterior limonite. 

composition of these clay ironstones, dried at 212° F. 



Iron carbonate 

Iron peroxide 

Alumina and manganese oxide 

Lime carbonate 

Magnesia carbonate 

Phosphoric acid 

'Sulphuric acid. 

iJilica and insoluble silicates . 
"Water and organic matters . . 



. Total . 



No. 2069. 



60.012 

not est. 

II. 451 

4.430 

5-395 

•377 

trace . 

17.280 

1.055 



100.000 



Percentage of iron. . . . 
Percentage of phosphorus 
Percentage of sulphur . . 
Percentage of silica . . . 



29.557 

.146 

trace . 

13.860 



No. 2070. No. 2071. 



69.117 

not est. 

7-437 
4.780 

4.639 

.786 

.084 

11.480 

1.677 



100.000 



32.294 

•343 

.034 

6.860 



48.211 
9.227 

7.307 
5.880 
4.298 
1.805 
.030 
19.850 
3.392 



29.484 

.475 

.012 

17.460 



While these claystone ores could not be made to compete 
with limonite ores of favorable composition in the production 
of the best tough iron, they may yet be made available, in the 
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i^icinity of abundant cheap fuel and limestone, for the produc- 
tion of cheap iron for many uses. Of course the preliminary 
of roasting these ores will be necessary. 

No. 2072 — •* Limestone, U7ider Coal A, Bens Lick Hill. On 
the hill above Brown s Coal Bank, three miles southwest from 
Hartford^ Ohio county. Collected by C J. Norwoods 
A compact or fine granular fossiliferous limestone, of a dirty 
grey color, presenting a somewhat brecciated appearance in 
parts, with ferruginous stains in the veins. 
No. 2073 — ** Limestone, ferruginous, below Coal Z?, on Rough 
creek, mouth of Brush creek, three miles belou* Hartford. Col- 
lected by C f. Norwood.'' ( Will it serve for cement?) 
A compact or very fine-grained limestone. Interior gen- 
erally dark slate-grey; exterior, and in the veins, ochreous. 
Somewhat brecciated in parts. 

Some of this rock, in the state of powder, was heated to 
redness in an open crucible, for an hour and a half, then mixed 
into a stiff paste with cold water — a portion with sand, and a 
part. without sand; the wet lumps were exposed to a moist 
atmosphere for a day, and then immersed in water. The 
lump containing no sand hardened completely ; that with the 
sand did not become so hard. 

•COMPOSITION OF THESE OHIO COUNTY LIMESTONES. DRIED AT 2I2« F. 



Lime carbonate 

Magnesia carbonate 

Alumina and iron and manganese oxides 

Phosphoric acid 

.'Sulphuric acid 

Potash 

:Soda 

Silicious residue 

Moisture and loss 



Total 



Percentage of lime . 



No. 2072. 


No. 2073. 


90.780 
1. 501 
1. 189 

•371 
not est. 

•327 

.100 

4.160 

1.572 


41.680 

22.748 
8.640 

."53 
not est. 

1-253 

24.060 
1. 143 


ICO. 000 


100.000 



50.837 



23 341 



While the first sample will yield very good lime for ordinary 
purposes, the second may make very good hydraulic cement 
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by careful calcination. It does not require as much sand as*, 
other hydraulic limestones which contain a smaller proportion 
of silicious matters. 

CLAYS OF OHIO COUNTY. 

No. 2074 — ** Indurated Clay, below Coal F, mouth of Brush 
Run, on Rough creek. Collected by Cf, Norwood.'' 
A dark-grey shaly-clay, with impressions and remains of 

reed-like leaves, and some ferruginous stains. 

No. 2075 — ''C1.AY, from near Elm Lick, on R. B. Tfiompsons 
land. Coal measures. A good deal used in Louisville. Col- 
lected by C f. Norwood.'' 

An irregularly laminated clay, mottled with grey of various 
tints, and ferruginous infiltrations. Has some imperfect veg- 
etable impressions, and minute glimmering specks of mica. 

No. 2076 — ''Ci.h\, from Bald Knob Church, Caney precinct, on 
the Pinchico road, about two feet below a coal bed. Collected 
by C.J. Norwood." 

In friable lumps, showing imperfect and irregular stratifica- 
tion. Of a light bluish-grey color, with infiltrations of ochre- 
ous and ferruginous, occasionally nearly black, especially in 
the cracks and along the course of rootlets which have pene- 
trated it. Before the blow-pipe it appears to be quite refrac- 
tory, not fusing, but softening and shrinking somewhat into a 
hard, porcelain- like, nearly white mass. When not so in- 
tensely heated it burns of a light salmon color. 

COMPOSITION OF THESE OHIO COUNTY CLAYS. DRIED AT 2i2*> F. 



No. 2074. 



No. 2075. 



No. 2076. 



Silica .... 
Alumina . . . 
Iron oxide . • 
Lime .... 
Magnesia . . . 
Phosphoric acid 
Potash .... 

Soda 

Water and loss 

Total . . . 



69.260 
16.640 

4.520 

a trace. 

.893 
a trace. 

3-I02 

.210 
5-375 



70.860 

19.240 

3.120 

a trace. 

.425 

a trace. 

2.351 

.253 

3.751 



62.760 

26.420- 

1.5S0 

.3«5 

a trace. 

not est. 

.916 

.268 

7-731 



100.000 



100.000 
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No. 2076 contains 5.3 per cent, of line transparent colorless^ 
sand grains. This seems to be a very good fire-clay. 

OLDHAM COUNTY. 
Soils. 

No. 2077 — ** Virgin Soil, /rom the surface, and to the depth of 
thirteen inches. From the farm of Dr. Coy Kaye^ Pewee 
Valley. Upper Silurian formation. Forest growth : beech, 
oak, poplar, black gum, &c. Soil better than usual in this 
locality. Collected by John H. Talbutt.'' 

Dried soil, , of a brownish-grey color; friable; contains no- 
gravel. Its silicious residue all passed through the bolting- 
cloth. 

No. 2078 — ** Subsoil of the preceding,'' &c., &c. 

Dried subsoil of a bright brick color, somewhat cloddy.. 
Contains no gravel. The bolting-cloth separated, from the- 
silicious residue, a very few small rounded quartz grains. 

No. 2079 — *• Surface Soil, /rotn white oak land, Pewee Valley. 

Collected by A. W, Kaye.'^ Uncultivated. 

The dried soil is in friable clods, of a dark umber-grey 
color. Contains no gravel. The silicious residue, left after 
digestion in acids, all passed through the bolting-cloth, except 
a few small milky quartz grains. 

No. 2080 — "Subsoil to the preceding,*' &c., iSfc. 

The dried subsoil is generally of a dark, orange-buff color, 
mottled with light grey and ferruginous. It contains some 
nearly black concretions and infiltrations. The clods are 
somewhat firm. It contains a few small fragments of weath- 
ered chert. The bolting-cloth separated, from the silicious. 
residue, some hard particles — reddfsh and white — of unde- 
composed silicates, resembling felspar. 
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COMPOSITION OF THESE OLDHAM COUNTY SOILS, DRIED AT 2I2« F. 



No. 2077. 



No. 2078. 



No. 2079. 



No. 2080. 



•Organic and volatile matters 

Alumina and iron and manganese oxides 

Lime carbonate 

Magnesia 

Phosphoric acid 

'Sulphuric acid 

Potash 

• Soda ...... 

Water, expelled at 380** F 

Sand and insoluble silicates 

Total 

Hygroscopic moisture 

Potash in the insoluble silicates 

•Soda in the insoluble silicates 

• Character of the soil 



4. 

4. 



.612 
.449 
.145 
•3»3 
.141 
not est. 

.388 
.055 

•713 
88.665 



3.016 

8.882 

•195 

.304 

.098 

not est. 

.521 

.117 

.607 

86.465 



4.215 
5.010 


3.250 
9.008 


.245 


.220 


.250 

.125 

Lot est . 


.178 

.077 

not est. 


.138 

.035 

oJ'535 

88.240 


.349 

.330 

1. 150 

84.S25 



99.481 



100.205 



99-793 



1.900 



2.875 



1.850 



1. 281 
.381 



1. 109 
.444 



1.428 
.663 



99 387 



3300 



1.088 
• .022 



Virgin soil, 



Subsoil. 



Surface soil Subsoil 



Soils Nos. 2077, 2078, and 2080 are exceptionally rich in 
potash ; the other contains an average amount. The subsoils 
in both samples are somewhat deficient in phosphoric acid. 
These may be classed as good rich soils, but their productive- 
ness might be improved and maintained by increasing their 
proportion of humus in a rotation of crops, and by the use of 
phosphatic fertilizers. It is also probable that plaster of Paris 
on the clover crop maybe beneficial on soils Nos. 2077 and 
2078. 

TRIGG COUNTY. 

No. 2081 — *'LiMONiTE iro7i ore. From a bank 07te mile south 

of Centre Furnace, Average sample, by P, N, Moored 
. This ore is mostly in dense, hard, irregular hematitic lay- 
ers, dark brown and nearly black, with but little of the softer 
"Ochreous ore. 
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COMPOSITION, DRIED AT 212° F. 

Iron peroxide 71.708 = 50.195 per cent, of iron. 

Alumina and manganese oxide 945 

Lime carbonate trace. 

Magnesia * . . trace. 

Phosphoric acid 217= .095 percent, of phosphorus... 

Sulphuric acid trace. 

Combined water 9.630 

Silicious residue 17 280=: 16.960 per cent, of silica. 

Total 99-780 

This is quite a rich and pure ore, which would doubtless 
produce a very tough iron, provided the fuel and flux em- 
ployed in the smelting process are free from sulphur and 
phosphorus. 

PIG IRONS OF CENTRE AND TRIGG FURNACES, TRIGG COUNTY. 

No. 2082 — '*PiG Iron No. i. Foundry iron. From Centre 

Furnace, Collected by P. N. Moore.'' 

A moderately coarse-grained grey iron. Yields readily to 
the file. Large fragments of it break readily, but the smaller^ 
ones extend considerably under the hammer. 

No. 2083 — '*PiG Iron No. 2. Fotifidry iron. Ceritre Furnace. 

Collected by P. N. Moore r 

Somewhat finer grained than the preceding, especially on 
the outer surfaces, and a little lighter colored. Yields readily 
to the file, and extends considerably under the hammer. 

No. 2084 — ** Pig Iron No. 3. Mill iron. Centre Ftirnace'"^ 

(Sfc, &c. 

Lighter colored, finer grained, and more brittle than the 
preceding. 

No. 2085 — ** Pig Iron. Mill iron. From Trigg Furnace^* 

&c.. &c. 

Quite a fine grained grey iron. The small fragments ex- 
tend considerable under the hammer. Yields to the file. 

No. 2086 — **PiG Iron. Silver Grey. From Trigg Furnace^ 
&c. Collected by P. N. Moore,'' as were also the above 
described. 
Hard ; easily splintered on the edges. The small fragments. 

extend very little, before breaking, under the hammer. 
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COMPOSITION OF THESE CENTRE AND TRIGG FURNACE PIG IRONS. 



• Specific gravity . 



Iron 

Graphite . 

Combined carbon 

Aluminnm and manganese. 

Silicon 

Slag 

Phosphorus 

•Sulphur 



Total 



No. 2082. 



6.872 



9^ 349 
3-380 



not est . 

3.794 
.660 

.318 
.067 



100.568 



Total carbon 



3-3»o 



No. 2083. 



7.027 



92.953 
3.>40 

l.OIO 

not est . 

2.641 

.100 

.318 
.074 



100.236 



4.150 



No. 2084. 



7.183 



93.946 

2.860 

1.060 

not est. 

'•932 
.360 
.276 
.104 



100.538 



3.920 



No. 26S5. 



6.934 



9»-i73 
3 400 



not est. 

4.592 

1. 160 

.262 

.094 



100.681 



3-AOO 



No. ao86. 



6.864 



89.576 
1. 000 
1.380 
not est . 
6.637 
1.560 

.221 
.121 



100.495 



2,380 



These are all good samples of pig iron. The mill iron 
does not contain enough phosphorus to prevent it from pro- 
ducing good tough bar iron by judicious puddling. 

WARREN COUNTY. 

-No. 2087 — '' Mineral Water. Sulphur tvater. From a bored 
well two hcndred and thirty feet deep. Smith! s Grove, one 
hundred miles from Lotiisville, on tJie Louisville and Nashville 
Railroad, Sent by funius IVooten, M. D.'* 
The water was brought in tightly corked bottles, but when 
it arrived at the laboratory the hydrogen sulphide had all 
been decomposed; it was slightly opalescent, probably from 
the consequent precipitation of sulphur. It is slightly alka- 
line. 

As there was an insufficient quantity of the water, a com- 
plete analysis could not be made; but from the preliminary 
examination of it, the following provisional summary of its 
composition is given : hydrogen sulphide gas, quantity not 
estimated; carbonic acid gas, not estimated. 
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n 



SALINE CONTENTS. 



Lime carbonate 

Magnesia carbonate 

Strontia carbonate 

Lime sulphate 

Magnesia sulphate 

Potash sulphate 

Soda sulphate 

Sodium chloride 

Lithium chloride ........ 

5)oda carbonate 

Silica 

Ingredients undetermined and loss, 

Saline ingredients in looo parts . 



0.1445 
.0177 

not est. 
.0998 
.2856 
.0041 
.0213 
.0520 

not est. 
.0381 
.0022 

.2547 



0,7200 



} Dissolved by 
the carbon- 
ic acid. 



It is desirable that a more thorough analysis should be made 
of this water, which seems to be a good saline sulphur water, 
which may be made serviceable in the treatment of various 
ailments. 

This well is within six miles of the Chalybeate and Cha- 
meleon Springs of Edmonson county, and its use is said by 
Dr. Wooten to be beneficial in dyspepsia and indigestion, &c. 
The spectroscope showed in it traces of lithium and strontium 
compounds. 



APPENDIX. 



TEXAS CRETACEOUS SOILS. 

With a view to comparison with our Kentucky soils, some 
of the black soils from the cretaceous formation of Texas were 
analyzed. 

No. 2088 — *' Black Sandy Soil. Frcnn three miles northwest 
of Sherman, Grayson county, Texas. Prairie soil, in cultiva- 
tion. Collected by Mr. Jesse //. Talbtitty 
A dark, mouse-colored sandy soil, containing many frag- 
ments of roots, &c. The silicious residue, after digestion in 
acids, all passed through the bolting-cloth, except a small 

quantity of colorless, transparent, rounded grains of quartz. 
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No. 2089 — *'SoiL. From 'black waxy' land, half a 7nile east 
of Sherman, farm of H, H. Allen, Prairie land. Collected 
by Mr, fesse H, Talbutt'' 
Quite an adhesive soil; in clods; of a greyish-black color. 

The silicious residue all passed through the bolting-cloth. 

No. 2090 — **SoiL. From 'black waxy' land, H, M, Stones, 
two miles west of Playno, Collins county, Texas, Prairie 
la7id, in corn. Collected by Mr, fesse H, Talbutt,'' 
Not quite so black as the preceding; not in clods; friable. 

Effervesces strongly with acids. 

COMPOSITION OF THESE TEXAS SOILS, DRIED AT 2I2« F. 



Organic and volatile matters 

Alumina and iron and manganese oxides . 

Lime carbonate 

Magnesia 

Phosphoric acid 

Sulphuric acid 

Potash 

Soda 

Water, expelled at 380° F 

Sand and insoluble silicates 



Total 



Hygroscopic moisture 



Potash in the insoluble silicates , 
Soda in the insoluble silicates. . 



No. 2088. 



4.977 
2.616 
.880 
.169 
.124 
not est . 
.078 
.052 

.799 
89.690 



99.385 



No. 2089, 



7.233 
8.157 

1.745 
.223 
.083 
not est. 
.211 
.051 

1. 391 
80.690 



99.784 



3.075 



0.665 



0.670 
.322 



0.764 
.159 



No. 2090. 



7.097 

11.447 

17.085 

.231 

•"43^ 
nut est. 

.497 

1.660. 
61.840 



0.850 



0.443 
•307 



Character of the soil. 



BPk sandy. Bl'lc waxy.lBl'k waxy. 



These Texas prairie soils differ from most of our Kentucky 
soils in their smaller proportion of alkalies in the silicious res- 
idue ; they also present a larger quantity of carbonate of lime, 
which is very large in soil No. 2090, and which helps to give 
the waxy character to the land. The so-called black sandy 
soil is quite deficient in potash, and would not prove durably 
productive without the continued use of fertilizers. The rich- 
est of them all is No. 2090. The rock substratum to these 
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soils IS ail indurated chalk, the imperfect analysis of which is 
given below. 

No. 2091 — ** Indurated Chalk Rock. From near Sherman^ 

Texas. Collected by Mr. Jesse H, Talbuttr 

A whitish, somewhat friable rock, stained irregularly with 
light ferruginous. Adheres firmly to the tongue. 

COMPOSITION, DRIED AT 212** F, 



Lime carbonate 

Magnesia carbonate 

Alumina and iron and manganese oxides . 

Silicious residue . . 

Alkalies, phosphoric acid, &c. . . .• . . . 



86.270 

trace . 

2.980 

10.276 

not det'd. 



Total I 99-526 

No doubt the action of the large quantity of carbonate of 
lime, derived from this soft substratum, in gradually decom- 
posing the silicates of the soil, is the cause of the rather small 
proportion of the alkalies in the insoluble silicates of the sili- 
cious residue. 

Chemical Examination of thr Ashes >f the Hungarian Grass ^Panicum Ger.. 

MANICUM) AND GERMAN MiLLET (PaNICUM ). 

No. 2092 — ** Hungarian Grass {black- headed), take7i roots and 

ally the leaves being nearly all green, and the seeds in the soft 

or donghy state. Plants about three feet high, i?i the condition 

hi 7uhich they are generally 7now7i for hay'' 

The field on which they were grown had been in winter rye,. 

which had been all grazed down by cattle, and the cattle had 

been fed with corn fodder on the ground during the winter. 

The grass had been sown about the first of June, 1875, and it 

was mown August 9th to 13th. Rich blue grass soil. Farm 

of R. Peter, Newtown Turnpike. 

The quantity taken for analysis; weighing 524 grammes in- 
the green state, after washing it in the evening and subse- 
quent drying through the night; grew on less than a square- 
foot of surface, and when thoroughly air-dried weighed 182 
grammes, or 34.751 per cent, of the green plants. 
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^ • '■' •• .• • - '.. -^ •• •• .r-*-' 

l^o. 2093 — ** Hungarian Grass, same variety as th^^prec^dj^fi^,. 

From t/ie adjoinifig farm of Mr. C. M. Keiser; gathered June 

2jth, 1876. 

Plants three to three and a half feet high. The heads just 
forming. 

I^Io. 2094 — ** German Millet. From a field of ten acres, just 
outside i/ie city limits of Lexington, on the Newtown Turn- 
pike; property of Mr, J. K, Drake T 

This field has been fully seventy-six years in cultivation, 
mostly in corn and garden stuffs, with occasional small grain. 
Five years ago it was manured with seventy-five cart-loads of 
•stable manure to the acre, and sowed in clover, which was 
rallowed to remain until last year, when the ground was put 
in hemp, which was rotted on the same surface. The clover 
"was mowed only one year, and in the other years very few 
cattle were grazed on it; so that most of it rotted on the 
ground. The German millet sown this year, i875-*6, gave 
^seventeen stacks, estimated at two tons each, of hay, equal to 
more than three tons to the acre. ♦The grass grew nearly five 
feet high,' and was coarse and hard in the stalks. The sample, 
gathered about the time of mowing it, August 28th, had its 
heads heavy with ripe seed ; lower leaves dead. 

In the green state it weighed two hundred and four 
grammes. After two months air-drying in the laboratory it 
weighed ninety-six and a half grammes, of which there were 
thirty-seven grammes of seed. The stalks and leaves were 
incinerated separately from the seeds. 

INo. 2095 — *'The Seeds of the above described sampled 

For comparison, the analysis of the ash of the buckwheat 
and clover plants are appended (the latter in Table II), copied 
from a memoir by the writer (in volume II, pages 157, 158 
flower paging), Kentucky Geological Reports, second series). 
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TABLE L COMPOSITION, CALCULATED IN iod PARTS OF THE ASH. CAR. 
BONIC ACID EXCLUDED. 





No. 9093. 


No. 9093. 


No. 2094. 


No. 9095. 


Vol. a, p. 158 • 
second series, 
Geological 
Reports. 


. 


Hungarian 
grass. 


Hungarian 
grass. 


German mil- 
let, stalks and 
leaves. 


German mil- 
let, seeds. 


Buckwheat 
planu in flower 


Lime 


0.957 
.490 

2.090 

21. 724 

.167 

9.X70 

.81X 

.097 

61.835 


0.937 
X.360 

3.378 
47.707 
.'35 
XO.033 
2.008 
2.620 

31.609/ 


XI. 330 
3.337 

3.694 
32.609 

10.776 
.7x7 
.243 

37.070 


7.711 
6.9x6 

X.690 
24.265 

■ ■ ■ '*:^ 

.3x9 
40.387 


33.434 
10.5x8 

not est. 
32.900 
1.266 
16.824 
'.378 
.43« 
j 3.249 


^Magnesia 


ides ... 


Potash 


Soda 


Phosphoric acid. 


Sulphuric acid 


Chlorine 


Silica, soluble 


Silica, insoluble 




Total 


99- 265 


99.941 


X00.080 


98.860 


or« 






Percentage of ash to dried planLs . . 


8.067 


6.461 


4.968 


2.50s 


8.76a 




2.802 


not est. 


2.350 




».577 


Percentage of dried to green plants. . 


34-751 


not est. 


47.300 




xS.ooo 



* The lower pacing. 

"TABLE IL COMPOSITION OF THE ASH OF THESE PLANTS, SEEDS, &c. 
CARBONIC ACID EXCLUDED. CALCULATED IN 100 PARTS OF THE 
DRIED PLANTS, &c. 







No. 2092. 


No. 9093. 


No. 2094. 


Nb. 2095. 


Vol. 2, p 158,* 

Ky. Geolog- 
ical Reports. 


Vol. 2, p. 157,* 

second series, 
Ky. Geolog- 
ical Reports. 




Hungarian 
grass. 


Hungarian 
grass. 


German mil- 
let, stalks and 
leaves. 


German mil- 
let, seeds. 


Buckwheat 
plants in flower 


Clover plants. 


'Lime 


0.076 
.040 

.168 
1.752 

.0C5 

.007 
5.069 


0.060 
.082 

.218 
3.082 

•3 

.169 

.016) 

2.042/ 


0.562 
.161 

.180 
1.619 
.023 
.535 
.037 
.012 

x.842 


0.193 
.173 

.042 
.6c8 

.426 

1. 012 


2.929 
.922 


't 


i Magnesia ...... 


Alumina, iron and 

manganese oxides . 

■Pota.«h , . 




2.883 

.1x1 

1.470 

.120 

.038 

1 ..28s 


9.30 


Soda 




.10 


Phosphoric acid . 
Sulphuric acid . . 
Chlorine. . 
Silica, soluble . . 




.65 
.20 

.25 

.90 











• The lower paging. 

It can be seen in these tables that the ash of the Hungarian 
grass, as well as that of the German millet, is remarkably sili- 
'cious, and that a large portion of the silicious matter is in the 
'insoluble ^condition. 
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At first, It was supposed that, although care had been taken 
to wash the plants thoroughly, much of this silicious matter 
might be excluded from the results of the analyses, as sand 
accidentally derived from the soil, and adherent as dust to the 
plants; but a more thorough examination, with the aid of the 
microscope, in the hands of our experienced microscopist, Mr. 
Alexander T. Parker, showed that much of it was in the form 
of a silicious skeleton of the plant tissue. This fact was made 
more manifest by digesting portions of the stem and leaves in 
diluted nitric acid, with and without the addition of chlorate 
of potash, until the organic matters were mostly decomposed 
and removed, when beautiful silicious skeletons were obtained, 
which, under the microscope, showed silicious casts or incrust-^ 
ations of the vegetable cells, arid curious dumb-bell forms, 
proving that the silicious matter, in a dissolved state, had 
penetrated through the cell walls, and changing into the in- 
soluble form, had incrusted the interior of the cells. 

Some beautiful photographs were obtained by Mr. Parker^ 
with the aid of our skilled photographer, James Mullen, di- 
rectly from the enlarged microscopic images formed from the 
silicious residue, after digestion in the acid and subsequent 
Ignition to destroy all the organic matters. The German mil- 
let gave fewer of the dumb-bell-like casts than the Hungarian 
grass, and the seeds of the former less than any. 

DESCRIPTION OF THE MICROSCOPIC PHOTOfcRAPHS. 

No. I. Silicious material of the stem of Hungarian grass, 
which had been digested for several days in nitric acid diluted 
with six parts of water, to which chlorate of potash was 
added and thorough washing. Magnified about 312 diame- 
ters, and photographed by Alex. T. Parker. 

No. 2. A similar preparation from the leaf of this plant. 
Magnified about 312 diameters, and photographed by Alex. 
T. Parker. 

These photographs of the purely silicious skeletons of the 
tissue of the vegetable leaf and stem are interesting as exhib- 
iting casts of the cells, produced, no doubt, by the infiltration 
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of dissolved silicic acid, as also as showing, in their dumb-bell 
^shapes, these cells apparently in the act of multiplication by 
the process of division. 

It is well krown to chemists that silica, in its ordinary sepa- 
rated state in the soil, is almost completely insoluble in water 
♦or the ordinary acids ; but it is also well known that it takes 
the unstable soluble form of silicic acid when separated, by 
the decomposition of silicates by the action of acids in the 
presence of water. Doubtless the acid sap of the plants, com- 
ing in contact with the silicates of the soil, by osmose, caused 
this decomposition, and the relative amount of the silicious in- 
crustation of the plant cells may give some measure of this 
local individual plant action on the soil. 

It is well known the Hungarian grass is a very vigorous 
growing plant, even on soils comparatively poor, and that it is 
a very rough feeder, seeming to have greater power of assim- 
ilating insoluble, or difficultly soluble, soil ingredients than 
most other cultivated plants. Moreover, as is seen, it is emi- 
nently silicious. All these facts seem to show that it in some 
manner dissolves or decomposes the silicates of the soil in a 
greater degree than is common to most growing vegetables. 

It has been known for a length of time that certain veg- 
etables, especially of the lichen family, corrode the limestone, 
or even the basaltic or granitic rock or glass, on which they 
grow, and that, as was ascertained by Braconnet, some of 
these plants are known to contain oxalate of lime to the ex- 
tent of half their weight. Other plants, as those of the lyco- 
podium family, possess the power of dissolving and absorbing 
alumina by means of malic acid which they produce; so that 
the compound of this earth, so rarely found in vegetable 
tissue, is present in them in large proportion. That the roots 
of most plants, while alive or growing, give an acid reaction, 
is well known, and easy to verify by placing them in contact 
with blue litmus paper or infusion; but what is the nature or 
relative quantity of the acid or acids secreted by the various 
species of vegetables, or how they may act on the soil to de- 
•compose it, and in what manner their action may modify the 
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ash composition of the several plants, has not as yet been* 
made a subject of systematic investigation. 

It is well known that plants of different species, growing in 
precisely the same soil, will vary greatly in their mineral or 
ash constituents ; and the late Baron Liebig was perhaps the 
first to declare (see Natural Laws of Husbandry, edited by 
John Blyth, M. D., New York, 1863. page 118) that **plants. 
receive their food principally from the earthy particles with 
which the roots are in direct contact, out of a solution forming 
around the roots themselves." This solution, other things, 
being equal, will vary according to the nature and quantity of 
the solvent, which solvent seems to be provided by the plants 
themselves, and secreted by the roots, and is evidently of an 
acid nature. 

It is beginning to be generally understood that different, 
plants secrete this acid solvent of the soil in different quan- 
tities, and probably of different strength and composition. 
Some of them, like the lichens which grow on the rock or 
lava surface, being able, by their special solvents, to extract 
their essential mineral elements from the hard material, which 
they thus decompose, while others, not being able to exert 
such a powerful decomposing and corroding agency, can only 
live on more soluble and available materials, which they may 
find in the decomposing remains of these pioneers of the veg- 
etable world, or in solution in fertile soils generally. 

To these special solvents — these peculiar digestive fluids of 
the vegetable kingdom — may very probably be attributed, in* 
some measure, the special selective power of plants, by which 
different species, growing on the same soil, will appropriate to- 
themselves not only very different quantities of the mineral 
elements, but different kinds of these matters*; so that while 
one plant may be characterized by a large proportion of pot- 
ash in its ash ingredients, another may always select a very 
large amount of lime, and yet another an unusual quantity of 
silica, &c., &c., and, practically, when a soil will no longer 
profitably produce one crop, it may yet be quite productive of 
another. 
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Some experiments of Dietrich, quoted in Johnson's ** How 
Crops Feed *' (pages 327-8), illustrate very clearly the different 
action of different plants in this relation. He caused these to- 
grow in coarsely powdered sandstone and basalt rock, sever- 
ally, watering them with equal quantities df distilled water, 
&c. He took also similar quantities of the same rocks and 
washed them with the same amount of the water, in order to 
exclude the mineral materials dissolved out of the rocks by 
the water alone. The special and very different solvent and 
decomposing action of the several plants on the rock mate- 
rials is clearly shown in the following table, which we quote:: 



MATTERS DISSOLVED 


BY ACTION OF ROOTS. 




On 9 lbs of sandstone On ii lbs of basalt. 


Of 3 lupin plants 


0.608 grams. 
.481 *• 
.268 ** 
.233 ** 
.221 ** 
.027 - 
.014 ** 


0.749 grams*. 
.713 ** 
.365 '' 
.327 •* 
.251 " 
.196 - 
.132 *' 


Of 3 pea plants 


Of 20 spurrv plants 


Of 10 buckwheat ulants 


Of 4 vetch plants 


Of 8 wheat plants 


Of 8 rye plants . 





The three pea plants extracted from these hard rocky mate- 
rials more than forty times as much as the eight rye plants,, 
and nearly twenty times as much as the eight wheat plants,, 
under the same external conditions. 

From the large propbrtion of ash ingredients in the Hunga- 
rian grass, and especially of silica, and its rank growth, it was: 
considered probable by the present writer that it exerted an 
unusually great *' root action " on the soil, by means of an acid 
solvent. To verify this supposition, some of this grass was 
gathered by him early in July, 1877, just as it was beginning 
to form its heads, and submitted to examination. The moist* 
ened roots, placed in contact with blue litmus paper, reddened' 
it decidedly. A handful of the entire plants, which had beeni 
pulled up by the roots, the dirt having been shook off as com- 
pletely as possible,' was placed with the roots immersed in a 
saturated cold solution of carbonate of ammonia, and allowed 
td* remain^ Coft twenty- foiir hours. The solution, which had 
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become of a light brown color, was then evaporated to dry- 
ness at a heat below 212° F. It left a dark brown residue, 
which was re-dissolved in water, filtered and precipitated with 
a solution of acetate of lead and a little ammonia. This pre- 
cipitate, after washing with cold water, was suspended in water 
and decomposed with hydrogen sulphide, &c., and the filtrate, 
still somewhat colored, was tested for acids in the usual man- 
ner. It was found that oxalic and phosphoric acids were pres- 
-ent in marked quantities, together with some malic acid, and 
probably a small amount of tartaric. Tannic acid was not 
observed. 

Some of the same grass was gathered July 23d. when the 
seeds were beginning to ripen, and submitted to the same 
process,, with very nearly the same results: the oxalic and 
phosphoric acids being found in largest proportions. 

Some buckwheat plants, gathered on September 4th and 6th, 
when they were in full flower, were treated in a similar man- 
ner. Two handfuls of the plants were placed, successively, 
with roots immersed in the same saturated solution of carbon- 
ate of ammonia, each being allowed to remain in it twenty- 
four hours. The solution, which became also of a brownish 
color, treated in the manner above described, gave marked 
evidence of the presence of oxalic and phosphoric acids, with 
a notable quantity of malic acid, and small proportions of 
other vegetable acids ; but no tannic acid could be detected 
with iron perchloride. The buckwheat roots did not react so 
decidedly acid with litmus paper as those of the Hungarian 
grass. 

Although in these experiments the strong chemical affinity 
of the alkaline carbonate of ammonia may have caused the 
exosniose of more of the dissolved acids of the plant-sap than 
would pass out into any ordinary soil, and may have even ex- 
erted some decomposing action on the soft tissues or the fluids 
of the plants themselves, yet they are not without some value 
as indicating how, possibly, the plant may form a special solu- 
tion, different probably for different species, in the immediate 
vicinity of the rootlets, of mineral substances in the soil which 
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may be insoluble in the ordinary surface waters. Researches 
into the nature of the special soil solvents of different plants 
may aid the practical farmer in the selection of crops in an 
ameliorating rotation, as it seems highly probable that some 
kinds of vegetables can exert a more powerful decomposing 
action on the silicates of the soil than others. 
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CHEMICAL EXAMINATION OF THE ASHES OF 
THE HEMP AND BUCKWHEAT PLANTS, &c. 



The hemp crop is of considerable importance in Kentucky 
agriculture, more especially in the richer portion, called the 
Blue Grass region, where the soil has been formed by the dis- 
integration of the fissile layers of the lower Silurian lime- 
stone — rich in the mineral elements of plant nourishment. 

According to the State Auditor's report, the gross amount 
of hemp fibre produced in our State was 18,981,819 pounds 
in 1872, and 21,375,306 pounds in the more productive, moist 
season of 1873. 

Of this latter quantity seventeen counties, situated wholly 
or in part in the Blue Grass region, produced 21,194,445 
pounds, and the five counties of Bourbon, Fayette, Jessamine, 
Scott, and Woodford produced 17.951,350 pounds. Mason 
county, the. next in this industry, having also raised 828,300 
pounds. It is, therefore, evidently a crop which is believed tc^ 
be profitable only on our richest lands. The soil which best 
suits it is the rich, pervious, and well-drained loam, well 
charged with Juamts or the dark mould resulting from veg- 
etable decomposition, such as results from the completely 
decomposed sod of recently cleared woodland pastures, or 
blue grass or clover ground, well plowed and made thorough- 
ly fine and uniform in texture. Such land, in a favorable 
season, has been known to produce as much as 1,200 pounds 
of hemp to the acre, and it will yield an average of about 800- 
pounds for ten to fifteen years in succession, if properly man- 
aged, in ordinary seasons. As the price of hemp rarely falls 
below one hundred dollars per ton of 2,240 pounds, and this 
crop usually brings in cash, the great value of this industry is 
evident. 
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The hemp plant, under favorable conditions, is of most rank 
and luxuriant growth, attaining on our rich lands a height of 
ten to fourteen feet in favorable seasons, even when sown so 
thick, as is the practice, that it is closely crowded, and so com- 
pletely covers the ground that not a weed can grow amongst 
it. It therefore requires a soil which can readily and quickly 
furnish to it the mineral elements necessary to its rank and 
rapid development, and at the same time furnish the large 
supply of moisture it requires without losing that highly 
porous condition and absorbing power which invites the pen- 
etration of the gases and vapors of the atmosphere, on which 
this giant is so greatly dependent for nourishment and growth. 

The well-drained loam of this Blue Grass region, which is 
charged with black vegetable mould or hnmiis, offers these con- 
-ditions ; the Immus not only having great power of absorption, 
but containing in a soluble and available state the mineral 
elements of plant nourishment, and, moreover, acting as a sol- 
vent for those which are contained in the earthy constituents 
of the soil itself. We can therefore readily understand why 
the hemp plant thrives upon such land ; but why so luxuriant 
a growth can be maintained on the same surface for ten to 
fifteen years in succession, without any material exhaustion of 
the soil, is another question. 

The observing hemp farmer has long since arrived at a cor- 
rect conclusion in this respect. He saw that while this most 
luxuriant plant produced an immense green crop, and required 
the richest soil to supply its rapid demand for nourishment 
during its short season of growth (of four months only), yet 
all its leaves and other green tissues, together with all that is 
removed from it in the process of dew-rotting, in the ordinary 
mode of hemp culture, are restored to the soil which produced 
it, and nothing is sold and carried off from the land but the 
cleaned hemp fibre, which, if well cleaned, contains very little 
but atmospheric elements, the removal of which can therefore 
cause but very little deterioration of the soil. 

Moreover, during a great part of the year the ground is 
more or less shaded and protected, first by the growing plant, 
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then by the roots left in the ground after cutting, which some- 
what diminish the washing action of rains and improve it in 
their gradual decay, as do also the leaves which fall and the 
hemp when spread on the ground to dry, after being cut, and 
lastly, when it is spread out upon it in the winter process of 
dew-rotting, as it is called, during which all the readily decom- 
posable parts of the plant are washed out and decomposed by 
the rains and dews and the action of the air ; enriching the 
surface soil beneath. 

Managed in this way, and commencing with suitable rich 
land, the scientific observer understands, that although the 
growing plants may temporarily draw heavily on the soil for 
the mineral (earthy) ingredients necessary to their growth, 
amongst the most important of which are potash and the 
earthy phosphates, yet in the subsequent processes, the most 
of these are returned to the ground again in the decay of the 
leaves and other green parts, and in the soluble and decom- 
posable matters which are leached out of the stems in the pro- 
cess of rotting; and that any small loss of these from the 
arable surface which may occur from the sale of the hemp 
fibre may be more than compensated by the action of the 
tap-roots in bringing them up from the lower strata of the 
ground. He understands further, that all the mineral ele- 
ments thus restored, being left in organic combination in what 
IS termed the humus or vegetable mould which results from 
this decay, are in a very soluble condition, and most available 
for the quick nourishment of the subsequent crop. 

If the hemp plant, instead of being dew-rotted on the 
ground on which it had been grown, is entirely removed from 
it and submitted to the process of water-rotting, the culture 
becomes eminently exhausting to the land ; mainly because 
so much of the elements of fertility is necessarily carried off 
in the water used. This was proved many years ago in rela- 
tion to the flax crop of Ireland, in the chemical analyses of 
the water in which the flax had been steeped, and of the plant 
and the lint, by Dr. Kane ; and experience to a certain extent 
in this region, in the water-rotting of hemp, has given the 
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same result. It is, perhaps, fortunate for our farmers, there* 
fore, that this process, although several times proposed to 
them, has never been received with much favor. 

The foregoing facts being of common experience, the writer 
desired, by the chemical examination of the mineral or earthy 
constituents of the hemp plant, as given in the ash in different 
periods and conditions of its growth, in different parts of the 
plant, and the various stages of its preparation, to study more 
fully the relations of this crop to the soil, and to understand^ 
if possible, the true reasons why it is not an exhausting pro- 
duct when properly managed, as well as to learn the best con- 
ditions for its successful culture. 

The first step in this investigation is to ascertain the aver- 
age composition of the mineral ingredients of the entire hemp 
plant as given by the chemical analysis of its ashes ; and as 
the works accessible to the writer give but very limited inform- 
ation on the subject, he procured from his own farm, and sub- 
mitted to this analysis, five different samples, produced in two- 
different seasons, grown under different conditions, and col- 
lected in different stages of their growth. The ashes of 
these, obtained by careful incineration at a moderate heat» 
were analyzed by the approved processes — several compara- 
tive analyses of the same ash having been made to secure 
greater accuracy — and the results are tabulated below in com- 
parison with the average of two hemp-ash analyses published 
in 1865 by Professor Emil Wolff, of the Royal Academy of 
Agriculture, at Hohenheim, Wirtemberg, which are repub- 
lished in the Appendix, page 378, of *'How Crops Grow,*' by 
S. W. Johnson. 

The samples examined may be described as follows : 

Sample A. Entire hemp plants, including roots, leaves, &c. ; 
collected on September 4th, 1874, when fully mature and 
ready for cutting; grown on somewhat elevated, very rich 
ground, the second year only from the broken up blue grass 
sod of woodland pasture, which had not been previously 
cleared or cultivated within the memory of the present race» 
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t)ut which had been the site of a large circular earth-work* 
by the ancient mound-builders, and which seemed to have 
been enriched by a long residence upon it of these prehistoric 
people. The sample, notwithstanding the great fertility of 
the land, was very small, in consequence of a continued drought 
which prevailed during the season of its growth^ it not being 
more than six to seven feet in height. 

Sample B. Mature hemp plants, taken as it is usually cut, the 
roots and a small portion of the stems being left in the ground, 
and having only the top leaves, the others having fallen ; col- 
lected September, 1873; grown on the field described above 
in a very moist and favorable season, so that it was very tall 
and large stemmed. The samples were about twelve feet 
high. Some hemp plants this year attained a height of four- 
teen feet. 

Sample C. Six hemp plants entire, leaves, roots, and all; 
collected, before full maturity, on July 27th, 1874, from the 
same rich field, in the very dry season. The plants were about 
six feet high, and were in full leaf and in flower. 

Sample D. Entire hemp plants, including roots, leaves, and 
immature seeds ; grown on the experimental field selected by 
my son, Benj. D. Peter,f for practical experiments in hemp 
culture. This ground had been long in cultivation — at least 
fifty years. This sample was grown on lot 3, to which about 
200 pounds of plaster had bee?t applied early in the growing 
season. The sample was collected on September 8th, 1874. 
The plants were quite small, not more than from five to six 
feet high, in consequence of the continued drought of this 
season and the condition of the land. 

Sample E, Similar to sample D ; grown on the neighboring 
lot 4, of this experimental field, under similar conditions, ex- 
-cept that no plaster or any other fertilizer was applied to this lot, 
A part of this lot 4, however, where a fence row formerly 
stood, happened to be somewhat richer than any part of this 

♦Fully described in Collins* History of Kentucky. 
tSee Prof. N. S. Shaler's Report. 
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or the plastered lot, as shown by the greater luxuriance of the 
growth of the hemp in that part. 

F, The average of the analyses of the ashes of two entire 
hemp plants as given by Prof. Emil Wolff, as above stated. 

In this table, as well as in the following ones, the carbonic 
acid of the ash is excluded in the calculations, for more com- 
plete comparison of the proportions of the essential mineral 
ingredients of the ash. 

TABLE I. A. OF THE CHEMICAL COMPOSITION OF THE ASH OF THE 
ENTIRE HEMP PLANT, CALCULATED IN lOO PARTS OF THE ASH, WITH 
EXCLUSION OF CARBONIC ACID. 





A. 


B. 


C. 


D. 


E. 


F. 


Lime 


38.482 
8.558 

37.475 

.378 

8.667 

2.272 

.984 
3. 181 


31.299 
6.017 

43-739 
i-438 

14.164 

1.622 

.522 

1. 199 


48.689 

6.445 

29.118 

1.280 

10.384 

.940 

.640 

2.749 


5o.6-»3 

8.576 

23.519 

.472 

11.721 

1.472 

.301 

3.3»6 


45.263 
11.225 

23.933 
.009 

13-233 

1.445 

.273 

3.342 


43-4 
9.6 
18.3 

2.8 


Magnesia 


Potash 


Soda . . 

Phosphoric acid 

Sulphuric acid 


Chlorine 

Silica 


;:i 




Per cent, of earthy phosphates . . 


18.186 


29.773 


21.692 


28.460 


27.427 


.... 


Per cent, of ash to the air-dried 
plants, carbonic acid excluded . 


4.223 


2.563 


5.055 


4.126 


4.203 


4.6- 


Per centage of ash, carbonic acid 
included 


5.569 


3.357 


6.754 


5.288 


5.346 









This table shows some notable differences in the ash pro- 
portions and composition. For example, sample B, grown ia 
the moist season, as compared with the others grown during 
the drought, gave a smaller ash per centage to the dried 
plants ; its ash contains smaller proportions of lime, magnesia, 
and silica, and larger proportions of potash, soda, and phos- 
phoric acid. 

The immature sample C, gathered in July, as compared 
with the other samples (A, D, and E) of the same dry season^ 
which were gathered in September, shows a larger per cent- 
age of ash to the dried plants. 
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The samples D and E, grown on the old land, while they 
give about the same average of ash to the dried plants, show 
a smaller proportion of potash. 

Not much importance is attached to the proportion of silica^ 
which is evidently stated much too high in the analyses quoted 
by Wolff. The hemp plant, being somewhat viscid on its ex- 
terior, always has more or less fine silicious dust adhering to- 
it, derived from the soil, which cannot be removed by wash- 
ing the plants. This the writer attempted to exclude, in his- 
analyses, bj* dissolving the ash in diluted acid (nitric or chloro- 
hydric), and excluding all that remained undissolved as most 
probably fine earth accidentally adhering to the plant. This 
may, in some cases, be a slight cause of error, but probably 
not so great as the retention and analysis of the adhering 
fine dirt with the plant ash, which seems to have been done 
in the analyses quoted by Wolff. For the same reason the 
alumina and iron oxide were also excluded. 

The real significance of these differences of proportion and 
composition of these ashes can better be seen where the com- 
parison is made with the proportions of the dried plants them- 
selves to the several ingredients of the ash, as given in the 
following table : 

TABLE L B. OF THE QUANTITIES OF THE ASH INGREDIENTS IN lOO PARTS. 
OF THE AIR-DRIED HEMP PLANTS, CARBONIC ACID EXCLUDED. 





A. 


B. 


C. 


D. 


E. 


P.* 


Lime 


1.624 
.361 

1.582 
.016 
.366 
.096 
.041 
•134 


0.802 

.154 

1. 121 

.037 
.^.63 
.042 

•013 
.031 


2.461 
.312 

1.472 
.065 
.525 
.047 
.022 
.139 


2.103 
.356 
.977 
.019 
.488 
.061 
.012 
•135 


1.968 

•475 
1. 012 
a trace. 

•f^ 

.061 
.011 
.141 


1.74 
•30 
.74 
.1' 


Magnesia 

Potash 


Soda 


Phosphoric acid .... 
Sulphuric acid 


.47 


Chlorine 

Silica 


.10 
.30 




Per cent, of earthy phosphates . . 


.768 


.763 


1. 103 


1.182 


1. 150 


.... 


Per cent, of ash to dried plants. . 


4.223 


2.563 


5.055' 


4.126 


4.203 


4.» 



* See Welff's tables, " How Crops Grow/' page 383. Calculated to the dried pUuitt. 
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This table shows, that while the smallest proportion of min- 
eral or ash ingredients, to the dried plants, was given in the 
season when the hemp had a luxuriant growth because of the 
regular supply of moisture, the difference was occasioned 
.mainly by the greater quantities of lime, magnesia, and silica 
in the plants of the dry season, and not by any material 
variations in the proportions of the alkalies or phosphoric 
acid. 

It is well known that the external tissues of all growing 
plants become more or less charged with earthy jalts, espe- 
cially carbonates of lime and magnesia with some phosphates, 
which have been carried from the soil to their surfaces in solu- 
tion in water containing carbonic acid (which is in all the water 
of the soil) and left there in a form insoluble in water upon 
the escape of that acid and the evaporation of the water which 
brought them up. As all the moisture of the fertile earth 
contains this solution, which is drawn up and evaporated from 
the general surfaces of the plants exposed to the air, it can 
readily be seen, that because of the greater evaporation and 
the more concentrated nature of the soil solution, in the dry 
•season, there must necessarily be a larger accumulation of this 
•surface deposit in the dry than in the moist or wet season, when 
•evaporation is measurably checked. For the same reason the 
ash per centage of the leaves and bark of plants is greater than 
that of the interior parts, and that of the leaves of deciduous 
plants greater than that of the leaves of evergreens, which 
give off less water by evaporation. 

The effect of this evaporation has very justly been com- 
pared to the deposit of the limestone crust in the steam- 
boiler and the formation of stalactites in caves; and this 
irregular increase of the ash per centage causes many appa- 
rent discrepancies in the mineral ingredients of plants, and 
increases the difficulties in the chemical study of plant nourish- 
ment ; for while it is generally admitted as fully demonstrated, 
that certain mineral ingredients, to be found in the ashes of all 
vegetables, are essentially necessary to their growth, it must 
be acknowledged that some or some portion of these ingredU 
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ents are of no more significance than the incrustation in the 
-steam-boiler; being mere accidental deposits on the surface, 
the result of the escape and evaporation of the agents, water 
and carbonic acid, which held them in solution in the sap of 
the plants and in the water of the soil. 

In the same manner may we explain the influence of a dry 
season in increasing the fertility of the surface of the soil ; 
the soil solution, on the evaporation of the water, leaving its 
dissolved salts and other ingredients upon the surface; so 
that seasons of long drought are usually followed by others 
of great productiveness when there is sufficient moisture. 

The larger ash per centage of sample C is mainly due to 
this cause; the leaves not having fallen, which yield a very 
large proportion of ash. 

The ashes of samples D and E, grown on the old land in 
the very dry season, while not differing much in their general 
weight-proportion to the dried plants, show mor^ lime and 
less alkalies than that of the hemp grown on the richer land. 
For some reason not immediately apparent, perhaps because 
•of a previous buckwheat crop, they gave rather more than the 
average quantity of earthy phosphates. 

In the usual mode of management of the hemp crop the 
leaves mostly fall on the ground on which it is grown. A 
large proportion of them drop before the hemp is cut, more 
fall when it is spread on the ground to dry after cutting, and 
when it is taken up to be stacked. It would be well, doubt- 
less, to beat off, in this process, all the leaves that can thus 
be separated, so that they may be more regularly distributed 
•over the soil than if thrashed off when stacking it. It is also 
the general practice now to cut the hemp as nearly as possible 
to the surface of the ground, and leave the roots, with a few 
inches of the stem attached, to rot in the soil. 

In order to ascertain the relative fertilizing influence of the 

'leaves and roots, three hemp plants were collected, July 25th, 

1864, in the dry season, from the rich field above described. 

These, one male and two female plants, were about six to 
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seven feet high. The leaves, stems, and roots, carefully sep^ 
arated and thoroughly air-dried, weighed as follows : 

The /^'^w« weighed 23.916 grammes, equal to about 30. per cent, of the whole plant. 
Tfu roots ** 7-433 '* ** 9.3 ** •* 

Tlte statu '« 48.430 ♦* «« 60.7 «« «• 

These were separately incinerated and their ashes analyzed,, 
with the following results : 



TABLE II. OF THE RELATIVE ASH INGREDIENTS OF THE LEAVES, 
AND STEMS OF THE HEMP, CARBONIC ACID EXCLUDED. 


ROOTS. 




THB LBAVBS. 


THB STEMS. 


THB ROOTS. 




In 100 p'ts 
of axh. 


In 100 p'ts 
of dried 
leaves. 


In ioop't» 
of ash. 


In 100 p'ts 
of dried 
stems. 


In 100 p'ts 
of ash. 


In 100 p'ts 
of dried 
roots. 


Lime 

Magnesia 


48.819 
5.726 

27.955 
.2.^6 

9.264 

2.209 

.171 

5.620 


2.858) 
.024/ 

-947 
.226 
.017 

.575 


23.^71 
5.803 

49-599 

13.374 
1. 215 

.576 

1.062 


0.949 
.194 

1.659 

.447 
.040 
.019 
•035 


20.368 
8.297 

52.233 

15.164 

1.344 

.405 

2.189 


0.713. 
.291 


Potash 


Soda 


1.829 


Phosphoric acid 

Sulphuric acid 


.531 
.047 
.014 
.077 


Chlorine 


Silica 




Per cent, of phosphates 


19.160 


1.959 


28.158 


0.942 


26.885 


0.949 


Per cent, of a.sh 


.... 


10.225 


.... 


3-346 


.... 


3.502- 



By examination of the above table it is to be seen, that the 
leaves of the flowering hemp contain more of the essential 
mineral ingredients of the soil than all the other parts of 
the plant ; constituting, as they do, about 30 per cent, of the 
whole plant in the air-dried state, and yielding 10.225 percent, 
of their weight of ash, the carbonic acid being excluded ; while 
the stems and roots, which together form the remaining 70 per 
cent, of the weight of the plant, give an average of less than 
3.5 per cent, of ash. 

Nor is this great excess of the ash proportion in the leaves 
due entirely to the influence of the greater evaporation which 
takes place on their surfaces, causing a deposit or incrustation 
of lime and magnesia salts and silica of the nature of stalag- 
mites; for we see that whilst the amount oi silica in the leaves 
is nearly fourteen times greater than that in the stems, and 
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more than seven times greater than in the roots; the lime 
more than, five times as great as that in the stems, and seven- 
tiilies more than in the roots ; the 7nag7iesia three times more 
than that in the stems, and twice as much as that in the roots; 
the phosphoric acid 2Lnd phosphates and the alkalies are in nearly 
double proportion in the leaves also, and the sulphuric acid 
five times greater in them than in the stems, and about four 
times greater than in the roots. So that whilst the leaves, 
when in their fully matured state or when they naturally fall, 
may possibly contain scarcely any but the less soluble salts, 
which may be left in their tissues on the evaporation of the 
carbonated water which held them in solution in the sap, they 
contain, when in the growing, active condition, like all other 
green herbage, a very large proportion of salts of potash, 
and of all the mineral elements of plant nourishment, and' 
hence may greatly enrich the soil on which they decay. It is- 
obvioqsly to the interest of the hemp farmer, therefore, so to- 
manage as to spread them as regularly as possible over his 
hemp ground. 

The dried hemp plants are allowed to remain in the stack 
until the cool season of early winter, when they are generally 
spread out evenly upon the same ground on which they had 
been grown, to undergo the process of dew-rotting. The 
hemp is permitted to remain on the ground until, by the action 
of the atmospheric waters and other agencies, it has become 
so far decomposed that all its soluble parts and soft tissues.^ 
are removed and washed into the soil beneath or dissipated in 
the air, and the tough hemp fibre can be easily separated from 
the more woody portion of the stems. It is then taken up, 
•* braked" out, and the clean merchantable hemp fibre sep- 
arated from the ** hemp-herds," or '' he^np slaves'' — the broken 
fragments of the woody parts of the stems — which are usually 
burnt up by the hemp-brake^s on the spots where they fall 
near their hemp-brakes. 

In order to study the changes which occur in the mineral, 
constituents of the hemp during this process of dew-rotting^ 
samples of dew-rotted hemp plants, ready for the brake, were- 
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-gathered, in December, from the two lots of the experimental 
field above mentioned, of the crop of the dry season of 1874. 
These were thoroughly air-dried, incinerated, and their ash 
submitted to analysis, with the following results : 

TABLE in. OF THE ASH ANALYSES OF DEW-ROTTED HEMP PLANTS, 
CARBONIC ACID, &c., EXCLUDED. 



Lime 

Magnesia . . . 

Potash 

Scida 

Phosphoric acid. 

Sulphuric acid . 

■ Chlorine .... 

Silica 



Per centage of earthy phosphates 



(d) sample from lot 3. 
plastekbu. (sbb d.) 



In 100 parts of 
ash. 



68.846 

8.335 

5.716 

.429 

13-979 
.965 



27.144 



In 100 parts of 
dried hemp 
plants. 



x-235 
.149 
.102 
.oc8 
.251 
.017 

.COI 

.030 



.487 



(b) bamplb prom lot 4. 
NOT plastbrbd. (sbs s.) 



In too parts of 
ash. 



63.651 

8.343 

5.682 

.760 

15.713 
1.552 

.042 
4.257 



29.920 



In 100 parts of 
dried hemp 
plants. 



0.942 
.124 
.084 
.012 

.233 
.023 
.001 
.063 



.443 



•Per cent, of ash to the dried rotted hemp 



1.793 



1.480 



On comparing these results with those given in tables I. A. 
and I. B., in the columns D and E, where the results of the 
analyses of the ashes of this same growth of hemp are given 
in the ujirottcd state, it will be seen that a great diminution 
has taken place in the amount and proportions of the ash and 
its several ingredients. 

To exhibit this diminution of the ash ingredients, which 
takes place in the ordinary process of dew-rotting, we place 
the averages from table I. B. and the above table side by side 
in 
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TABLE IV. COMPARATIVE VIEW OF THE ASH OF THE UNROTTED ANI>- 
THE DEW-ROTIED HEMP PLANTS, CARBONIC ACID BEING EXCLUDED. 



Average of D 
and £. Un 
rotted hemp 
plants. 



Average of D 
and E. Dew- 
rotted hemp 
plants. 



Proportions removed ly dew< 
rotting. 



Lime 

Magnesia 

Potash 

Soda ..... 

Phosphoric acid 

Sulphuric acid . ...**>• 

Chlorine 

Silica 

Per cent, of earthy phosphates 



2.036 
.415 

.995 
.019 
.524 
.061 
.011 
.138 



1.089 
.136 
.C93 
.010 
.242 
.020 
.001 
.047 



About one half. 
Nearly two thirds. 
More than nine tenths. 
About one half. 
More than one half. 
About two thirds. 
Ten elevenths. 
Nearly two thirds. 



1. 166 



.465 



Per cent, of ash to the dried plants . 



4.165 



1.636 



More than one half. 



More than one half. 



When we also take into consideration the fact that the dried, 
hemp plants lose at least one third of their weight in the dew- 
rotting, we can judge how large a proportion of the essential 
mineral ingredients are restored to the soil in this process. 

The above table also shows us that the more soluble ingre- 
dients, such as the alkalies, &c., are removed from the plants- 
in the larger proportions. 

These analyses and comparisons enable us clearly to un- 
derstand why the culture of hemp, when judiciously managed, 
especially when it is spread out and dew-rotted on the same 
surface on which it was grown, is so little exhausting to the 
soil, as compared with the method in which the water-rotting 
process is used. 

In order to ascertain how much of the essential elements of 
the soil are carried off in the merchantable product — the hemp 
fibre as ordinarily sold — analyses were made of some of this, 
both in the usual condition as it is to be found in our hemp 
factories, and after it had been well washed with water to 
remove from it as much of its adhering dirt and soluble matter 
as possible. 

Two samples of the *' hemp-herds." or refuse woody por^ 
tions of the stems, separated in the operation of braking, 
were also incinerated, in the air-dried state, and the ashes. 
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•^submitted to chemical analysis. The results are given in the 
•following table : 

TABLE V. COMPARISON OF THE ASH INGREDIENTS OF DEW-ROTTED 
HEMP FIBRE AND HEMP HERDS. CARBONIC ACID EXCLUDED. 



Lime 

Mr.gnesia. . . . 

Potash 

Soda 

Phosphoric acid. 
Sulphuric acid 
' Chlorine .... 
Silica 



■Per cent, of earthy phos- 
phates 



Per cent, of ash to the air- 
dried material 



HBMP PIHKK, UN- 
WASH BU. 



In loopt's 
of ash . 



59-960 

8. 612 
7.3.S« 

.712 

15.852 

1. 710 

.092 
5.621 



3»-5<>7 



.n loop ts 
of dried 
tiemp. 



0.984 
..141 
. 121 

.012 
.260 
.029 
.002 
.092 



HEMP FIBRE, 
WASHED. 



In XOOD'tS 

of ash. 



68.694 

6.22a 

3.789 
.801 

15.335 

.487 

.048 

4.634 



518 29.486 



1 . 64 ? I 



In loop'tB 
of hemp. 



0.722 
.065 
.040 
.008 
.161 
.005 
.001 
.049 



HEMP-HERDS, 1873. 
MOIST SEASON. 



In 100 p'u 
of aan. 



51-998 
8.426 
19.615 
.915 
14-401 
2.oi6 
a trace. 
3 629 



In loop'ts 
of dried 
herds. 



0.446 
.072 
.168 
.008 

.124 

.017 

a trace. 
.022 



.859 



HEMP HERDS, 1 874. 
DRY SEASON. 



In 100 p'ti 
of ash. 



62.992 

8.966 

8.670 

.754 

12.215 

2.X38 

a trace. 

4.465 



In loop'ts 
of dried 
herds. 



0.676 
.097 

:^ 

.i3« 

.033 

a trace. 

.048 



34.807 .367 



Z.076 



The hemp fibre, which was analyzed m the ordinary un- 
washed condition, was obtained from a factory in Lexington. 
It wa.s of the crop of 1874, dark colored, and containing, per- 
haps, more than the average quantity of dirt or fine soil adher- 
ing to it. Washing with cold water removed some but not 
all of this adhering dirt, as well as much of the soluble matters 
contained in it, reducing the per centage of the ashy residue 
more than one third. Had it been thoroughly cleaned and 
bleached the ash per centage would have been still more con- 
siderably reduced, z^ll the nitrogenous matters, holding phos- 
phates in a comparatively soluble condition, all the alkaline 
salts, would thus be dissolved out, and very little else than 
silica, with a small proportion of the earthy carbonates, would 
be left in the clean henij) fibre; so that exhaustion of the soil 
from its production would be quite insignificant. 

Calculating on the data of the above tables, we find that 
an average crop of hemp of 800 pounds to the -acre removes 
from the soil only a little more than thirteen pounds of ash 
ingredients, or, when in the washed condition, less than eight 
pounds and a half, while it is well known that a crop of wheat 
of twenty bushels takes nearly twenty pounds in the graia 
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alone ; a crop of fifty bushels of corn removes more than thirty 
pounds in the grain alone, and a crop of tobacco of one thou- 
sand pounds, more than one hundred and seventy-six pounds. 
When we compare the relative proportions of the ingre- 
dients of these several ashes, the result is still more to the 
advantage of the hemp crop, as is to be seen in the following 
table : 



TABLE VL 



OF THE PROPORTIONS OF MINERAL INGREDIENTS REMOVED 
FROM THE SOIL IN CERTAIN AVERAGE CROPS. 





In Boo lb< 
unwashed 
hemp. 


In 800 lb«i 
of wa>hcd 
hemp. 


In »o bus 'Is 
of whc-ii * 


In 5<i btis'ls 
of cor.j.* 


In 1,000 lbs 
lobacco.Jn- 
cludtngthe 
stalks.* 


In a.^oolbs 
of ordinary 
hemp-h'Us. 


Lime, in pounds 

Magnesia, * * 

Potash, «« 

Soda, «♦ 

Phosphoric acid, • * 

Sulphuric acid, * * 

Chlorine, » * 

Silica, *♦ 


7.872 

i.i?8 
.968 
.096 

2.G80 
.232 
.016 
.736 


5 776 
.520 
.320 
.064 

1.288 
.040 
.008 
.392 


1.63 
2.43 
5.45 

•13 
9.12 

.08 

■35 
.41 


0.22 
3.61 
8.06 
6.22 
11.85 

not est. 
not est. 
.71 


68.00 
8.67 

69.73 
6.80 

8.13 
8.40 

i.c6 
5.86 


10.704 

1.728 

4.032 

.192 

2.976 

.408 

a trace. 

,528 


Total ash 


13.128 


8.408 


19.60 


30.67 


176.65 


20.568 




Totel earthy phosphates 


4.144 


2.480 








6.024 









• From volume IV, Reports of Kentucky Geological Survey (old series), page 321. 

We see that while an average crop of hemp takes only an 
amount of potash from the acre varying from less than one 
pound to less than one third of a pound, the wheat crop takes 
nearly five and a half pounds, the corn crop more than eight, 
in the grain alone, and the tobacco crop nearly seventy pounds ; 
and while the hemp crop carries off only from one and a quar- 
ter to two pounds of phosphoric acid, the wheat will take more 
than nine, the corn more than eleven, in the grain alone, and 
the tobacco more than eight pounds. We notice also that the 
removal of the hemp-herds (which are believed by some of 
our practical farmers to bear a proportion in weight to the 
hemp fibre of three to one) will take from the land greatly 
more of its essential ingredients than the hemp fibre itself; 
for while the merchantable hemp holds less than a pound of 
potash and two pounds of phosphoric acid in its composition, 
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the equivalent quantity of hemp-herds holds more than four 
pounds of potash and nearly three pounds of phosphoric acid. 

As we have stated, it is the common practice of our farmers 
to permit the hemp-herds to be burned up in the heaps where 
they fall near the hemp-brakes. Some erroneously believe^ 
indeed, that they would exert an injurious or poisonous influ- 
ence on the land if spread over it; but it is evident that this 
practice tends more rapidly to reduce the fertility of the hemp^ 
field than the sale of the hemp fibre ; and that it would be 
beneficial to adopt some plan of reducing the hemp-herds to- 
the condition of vegetable mould, and to spread it over the 
surface, where it would not only tend to keep up the propor- 
tion of humus, but would re-supply much of the essential min- 
eral elements in a soluble or available form. If it is found 
that the recently scattered hemp-herds seriously interfere 
with the cultivation or growth of the next succeeding hemp 
crop, it would doubtless pay to haul them into heaps to rot, or 
to spread them over some other field, which might be in prep- 
aration for hemp in a system of rotation adapted to this cul- 
ture. 

The common practice in our region has been to cultivate 
the rich new land in hemp continuously until it no longer 
yields a profitable product, and then to resort to other newly- 
cleared woodland pasture, or open blue grass fields, to renew 
the process. Sometimes land comparatively old in cultiva- 
tion has been used for hemp, after it has been rested and 
has increased its humus during two or three years in clover, 
or for a longer time in open blue grass pasture ; but as yet 
no regular system has been adopted by which the abundant 
humus and ready supply of soluble mineral ingredients of the 
soil, necessary to this luxuriant vegetation, can be secured or 
maintained. As the hemp product carries but little of these 
away from the land, leaving most of them behind, after a tem- 
porary use of them during its season of growth, the mainte- 
nance of the productiveness of the hemp soil seems an easy 
problem to solve, where the land is well drained and naturally 
of a suitable composition and consistence, as is our blue grass 
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land. But the capability of the production of hemp, even in 
this fertile soil, appears to be limited, and its humus and other 
soluble essential ingredients, on the abundance of which this 
crop is so greatly dependent, seem gradually to undergo dimi- 
nution in the ordinary system of culture. 

That this gradual deterioration is not due wholly to the 
removal of the crop is evident from the foregoing facts and 
considerations. But it appears that the humus and its soluble 
and available constituents are decomposed and removed, under 
the influence of the atmospheric agencies, faster than they are 
renewed by the decay of the leaves and other decomposable 
parts of the hemp plant. The small proportions of these car- 
ried off in the merchantable heinp need, indeed, scarcely be 
taken into consideration in this connection. 

The humus is a very decomposable and oxidable substance ; 
the atmospheric oxygen combines continuously with its carbon 
and hydrogen to produce carbonic acid and water, so neces- 
sary as plant food, while the essential mineral elements of the 
mould thus set free, being in a soluble condition, are subject 
to the washing agency of water, which may diffuse them more 
or less through the neighboring fields, or gradually carry some 
of them off in the drainage. This action would be the greatest 
when the ground is no longer covered with a growing vegeta- 
tion, which would absorb the rich soil solution and bring its- 
valuable fixed ingredients to the surface, but is doubtless con- 
stant whenever water in sufficient quantity falls to saturate the 
soil or to pass through it. For although many experimenters 
have established the fact that the soil has a power of absorp- 
tion sufficient not only to enable it to withdraw and hold cer- 
tain substances dissolved in the water which passes througb 
it, and even to decompose some chemical compounds, and to- 
separate and hold some of the elements and replace them 
by others less essential, yet it is equally well established by 
numerous experiments that pure water, such as rain water,, 
which passes through a fertile soil, carries off from it, in solu- 
tion, a notable quantity of its essential elements, which, as 
already intimated, may either be lost to the locality by the 
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drainage or diffused through the adjoining grounds, according- 
to the well-known laws of osmose. 

To maintain the high degree of active fertility necessary to 
successful hemp culture, even in our rich blue grass lands, 
seems, therefore, to require something more than the most 
judicious management of that crop itself; for we find that, 
although the removal of the hemp causes a scarcely sensible 
diminution of the mineral elements of the soil, Xhe field on 
which it is continuously produced for a series of years becomes 
at length unproductive of this crop, because, doubtless, of a 
gradual decrease of its proportions of humus and of those 
soluble salts which are required by the hemp plant in such a 
iarge and ready supply as is necessary to its rank and rapid 
development, during its short season of growth. 

As the prevalent mode of culture, if carried on indefinitely, 
would inevitably reduce all our hemp lands below the level of 
profitable production, the adoption of a new system, which 
would promise greater durability to hemp culture, is greatly 
desirable. 

According to the prevalent system, the hemp ground is ex- 
posed, more or less, to the decomposing and leaching influence 
of the atmospheric agencies for more than six months in the 
year, with scarcely any growing plant upon its surface to 
absorb and retain the dissolved fertilizing materials or the 
nutritive gases which are produced in it by decomposition. 
These, therefore, may pass off in the drainage or become lost 
to the field by the continuous process of diffusion. 

The growth of the hemp begins early in May ; it is ended, 
l)y the cutting of the crop, late in August. During these four 
months it is probable the active vegetation absorbs and retains 
the dissolved essential elements of the soil, so that waste of 
them by oxidation, diffusion, or drainage, is little or nothing. 
The drying of the cut hemp spread on the ground is a short 
process, and the subsequent influence of the roots of the 
hemp left in the ground is merely mechanical, and does not 
prevent oxidation of the humus or the leaching out or diffu- 
sion of its soluble materials; neither does the hemp, when 
458 



THE HEMP AND BUCKWHEAT PLANTS, *C. 21 

•spread out to dew-rot, prevent this action of the atmosphere 
or the water, although it may give much soluble fertilizing 
matters to the soil ; and very few weeds of any kind spring up 
in the hemp field to take up and retain for future use these 
valuable gaseous and soluble substances which pervade the 
soil, and are escaping, mostly in solution, in all the water 
which passes through it. 

The obvious remedy for this loss is to keep the surface of 
the ground, as much as possible, covered with an active vege- 
tation which would absorb and retain upon the surface these 
fleeting elements of fertility, and keep up, in its subsequent 
decay, the large proportion of humus which is necessary to a 
heavy hemp production. 

Some of our farmers, for this purpose, have very judiciously 
resorted to the sowing of rye after the cutting of the hemp, 
to be plowed in, the following spring, as early as may be neces- 
sary to kill it and allow it to rot. The rye grows with great 
vigor and covers the ground fully ; is not injured by the hard- 
est frost, and offers no impediment to the dew-rotting of the 
hemp, while its roots continually absorb the soluble and gas- 
'eous elements of plant food, to retain them and leave them in 
an available state, together with a new supply of humus, when 
■it is plowed in to decay in the soil. If at the time of sowing 
the rye the ground is also plowed and the hemp roots covered 
to rot, no doubt the surface could be more benefited than if 
^he grain is simply sown on the surface and harrowed in. 

Some definite idea of the beneficial influence of the rye 
may be obtained by examining the results of the analyses of 
this plant in its immature condition, as given in the tables of 
Emil Wolff* and Dr. Emmons, of New York. (See table in 
Johnson's **How Crops Grow" and "Natural History of New 
York.") 

It would be quite a moderate estimate to say that rye, sown 
on the rich hemp ground in early September and plowed in 
early in April or late in March, would give to the land an 
amount of vegetable matter, in its roots and leaves, equal to 
^hree thousand five hundred pounds, in the dried condition, to 
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the acre, which by its decay would greatly increase its veg- 
etable mould or humus, and probably replace fully that portion 
which had been removed in the hemp culture. But we find^ 
by reference to the table of Wolff, that this amount of organic 
matter would also give to the soil more than sixty-six pounds 
of potash ; more than twenty-five pounds of phosphoric acid ; 
nearly thirteen pounds of lime ; more than five pounds of mag- 
nesia; more than two pounds of sulphuric acid, and equally 
considerable quantities of soda, chlorine, and soluble silica: 
in all more than one hundred and seventy pounds of essential 
mineral, ingredients to the acre, in a state most favorable for 
plant food, or nearly twenty times as much as need be carried 
off in an average crop of merchantable clean hemp fibre. This 
use of the rye plant evidently commends itself to the careful 
and judicious hemp farmer for a full and thorough trial. 

Another important question with our hemp farmers is, how 
best to improve our old fields to a new capability of profitable 
hemp culture? Such is the natural fertility of our blue grass 
soil, and so very favorable are the conditions to which it is 
subject, that this is a more easy problem than is generally 
supposed. Indeed, our routine farmers find by experience 
that a good clover rotation, or a series of years in blue grass 
sod, will ordinarily recuperate a field to hemp land. The soft 
Silurian limestone beneath it is constantly, although slowly^ 
yielding up its stores of fertilizing elements to the atnriospheric 
waters, which gradually dissolve it and bring them by diffusion 
into the soil for the use of growing plants. But the demands 
of the farmer upon the soil most generally exceeds this benefi- 
cent supply of fertilizers, and hence his fields decrease in 
productiveness in the ordinary thriftless husbandry which has 
been kept up by this liberality of nature, and he is already 
confronted with the necessity, either for the use of artificial 
fertilizers or the adoption of such a system of rotation of 
crops as will give time for the natural recuperation of his soil, 
without a serious diminution of his annual income. The latter 
alternative commends itself most in our region, and especially 
a rotation which includes a clover fallow of two years. The 
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red clover growing with great vigor on our ordinary soil ; pro- 
educing a great amount of herbage ; drawing largely from the 
atmospheric gases and vapors, and reaching to considerable 
■depths in the soil for mineral fertilizers with its long tap roots ; 
so that experience proves it to be the best known plant for 
the renewal of our land, in our common rotations, more espe- 
cially because it can be pastured with hogs or cattle without a 
very serious diminution of its ameliorating influence upon the 
isoil. When cut for hay, which is removed from the field, the 
<:ase is very different, as can be understood when we see that 
a clover hay crop of two tons carries off with it not only the 
•equivalent of humus which its decay on the soil would give, 
but also more than eighty pounds each of potash and lime, 
nearly twenty-three pounds of phosphoric acid, and other fer- 
tilizing mineral substances in proportion. 

The ash of the dried clover and dried green hemp plant are 
strikingly alike in composition, as may be seen in the follow- 
ing table : 



TABLE VII. OF THE RELATIVE PROPORTIONS OF THE ASH CONSTITU- 
ENTS (JF CLOVER AND HEMP PLANTS, &c. 



"Lime 

"Magnesia . . . 
Potash . . . . . 

-Soda 

Phosphoric acid , 
Sulphuric acid . , 
Chlorine . . . . 
Silica 



Per cent, of ash , 



In xoo pans of 
the drierl hemp. 
FromubleLB. 
(Sample C.) 



2.461 

I. .472 
.065 

.525 

.047 
.022 

•'39 



5.055 



In 100 parts of 
dried clover. (E) 
From Wolff's ta- 
bles.« 



2.30 
.80 

2.30 
.10 

.65. 
.20 

.25 
.20 



6.80 



Mineral ingredlenbt in 
an acre of clover, 
including the roots. 
(Say 5,000 Ibs.p dry.) 



115.00 pounds. 

40. «* 

115. ** 

5. 
32.5 

10. '• 

12.5 «' 

10. «* 



340. pounds. 



•The average of fifty-six analyses. 

That the clover fallow may be made very useful in the 
renovation of our hemp lands, by a judicious management, 
is manifest. 

But other plants of a quicker growth may sometimes enter 

into an improving rotation for this crop, and no other promises 
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better than the buckw/teat plant, in ordinary seasons, whicb 
may afford moisture enough for its luxuriant growth. 

During the present year my son, Benj. D. Peter, devoted 
one lot in his experimental field (see Prof. N. S. Shaler's 
report) to buckwheat, sown broadcast in the spring, in order 
to study its ameliorating influence on the soil when plowed in. 
The season being a very wet one. the plants grew with great 
luxuriance and fully covered the ground. Samples of it were 
gathered by me, roots and all, on June 20th, when it was in 
full leaf and in flower at the top ; and also on August 4th, 
when it was about three feet high, yet in flower at the top, 
and had matured a good deal of seed. It had, of course^ 
then lost most of its lower leaves. These samples were fully 
air-dried in the laboratory, incinerated, and the ashes fully 
analyzed, with the following results : 

TABLE VIII. OF THE COMPOSITION- OF THE ASH OF THE BUCKWHEAT 
PLANT, &C., CARBONIC ACID EXCLUDED, 





BUCXWHBAT 


IN FLOWBK. 


BUCKWHEAT IN SBSD. 




In 100 parts of 
the ash. 


In 100 parts of 
dried plan ». 


In looparuof 
the ash. 


In too parts of 
dried plana. 


Lime 


33-434 
10.518 
32.900 

1.266 
16.824 

X.378 
.43' 

3.249 


2.9 9 

21883 
.III 

1.470 
.120 
.0^8 
.185 


35.103 
12.586 
26.180 
.657 
23 770 
not est . 

.350 
1.354 


1.589- 
.040 

1.443 

not est. 


Mftsnsesift • 


Potash 


Soda 


Phosphoric acid 

Sulphuric acid • 


Chlorine 


.021 


Silica 


.083 






Per cent, of earthy phosphates 


32.873 


2.880 


47.198 


2.865 


Per cent, of ash in dried plants ••.... 




8.762 




7.479 










18.000 




29.000 







This crop of green herbage was plowed under shortly after 
the last sample was gathered, in the hope that the maturedl 
seed would germinate and produce a second growth to be 
plowed under in the fall. Many did sprout, but the grass- 
hoppers consumed most of the young plants. 
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Before plowing this buckwheat under, the green growth 
on a yard square was weighed, and amounted to four and 
three quarter pounds, which is equivalent to about 22,990 
pounds to the acre, equal to more than six thousand pounds, 
or three tons, of the dried plants, including the roots, to the 
acre of ground. So that, calculating on the data given in the 
above table, this large quantity of green herbage, with the 
seeds and roots included, would not only give to the surface 
the large amount of humus, or vegetable mould, which would 
result from its decomposition, but also more than ninety-five 
pounds of potash ; more than eighty-six pounds of phosphoric 
acid; nearly one hundred and forty pounds of lime; nearly 
forty-six pounds of magnesia, and other essential ingredients 
in proportion; all in a state immediately available for plant 
nourishment. 

The experience of another season may demonstrate its 
practical effect in an increased hemp production. 

The buckwheat plant is used in other regions as a fertilizer, 

and may very properly be introduced here in a rotation. It is 

evident that future profitable hemp culture will depend greatly 

on the adoption of a judicious rotation of crops suited to our 

soil and markets. What the details of that rotation may be 

must be worked out by our intelligent farmers. 
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Limonite of Bath county 10ft to 200 

of Boyd county 17, 216, 217 

of Butler county, analyses of • * 31 

of Carter county, analyses of 49 

of Edmonson county 64, 162, 241, 242 

cr Estill county 243, 244 

of Greenup county, analyses of 106 

of Kentucky, extremes of proportion of iron and phosphorus in 193 

of Lyon county 138 

of Muhlenburg coonty, analyses of 143 

ochreous, Hopkins county, analyses of 131 

* Iron, Fig« extremes of composition of 198 

of Bath county * 200 to 202 

of Greenup county 256 to 258 

of Kentucky, average composition of 15 

Irons, Pig 198, 200 to 202, 217, 218, 266 to 258 

Jackson County coals 272, 273 

composition of black band iron ore from 399, 400, 437 

Jessamine County ; composition of mineral water from 400 to 402 

mineral water 273, 274 

Johnson County coals 274, 275 

•* Kaiser-quelle" at A ix-la-Chapelle; composition of the 306, 367 

Kaolin. Indiana 344, 345 

Kenton County silicious grit, clays, marly shales, and limestones 132 to 135 

Furnace, limestone flux used at 105 

Furnace, pig iron, analysis of 116 

Kentucky natural resources 190, 191 

Kidney iron ore Ill, 112 

Knox County ferruginous li'mestones and soils 275 to 278 

Lambert iron ore ' 52 

Laurel County soils 278 to 280 

. Laurel Furnace pig iron 257, 258 

Lawrence County black band iron ores, coals, limonite ores, &c 280 to 283 

coals and iron ore 135 to 137 

Lead, metallic, Henry county 265 

ore (galena) from Harrison county 397, 398 

ore (galena) Royal mines, Livingston county 137 

ore of Caldwell county, analysis of 34 

ore of Henry county 129 

Lee County coals 283, 284 

. Leitchfield marls 250, 255 

Lewis County soils 287, 288 

ILime of Fayette county (blue limestone), analysis of 71 

(quick lime), of Montgomery county 141 
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Idme, use of, on soils 70, 71 

IdmeBtone (blue argillaceous), Kenton county, analysis of 134 

blue, of Campbell county, analysis of 42 

Ferruginous, Knox county 275, 27G 

Ferruginous Magnesian, of C'halybeate Springs, in Bath county; composi- 
tion of :i69, 370 

Lower Silurian, Henry county 266 

Kenton county, uneful in agriculture 135 

magnesian, Bourbon county, analysis of 155 

Mulilenburg county, used at Airdrie Furnace 144 

ores, limonite ores 108, 112 

ores of Carter county, analyses of 49, 50 

phospbatic, of Fayette county 198 

from Mercer county ; composition of 413, 414 

phospbatic, from Fayette county ; composition of 380 to 383 

Iiimestones of Carter county, analyses of 56 

of Greenup county, analysis of 105 

upper Ml bcarlxmiferous oolitic and lithographic 16 

from Ohio county ; composition of 417 

Limonite iron ores, Bath county 198 to 200 

iron ores, Edmonson county 241, 242 

iron ores, Estill county 243, 244 

iron ore, Grayson county - 254 

iron ores, Lawrence county 282, 283 

iron ore, Menifee county 301 

iron ore, Obio county 312, 313 

ores (iron ores) fn mi Lyon county; composition of 407, 436 

iron ore from Trigg county ; composition of 420, 421, 4^56 

Lincoln County clay and Crab Orcbard Salts 287, 288 

composition of mineral water from 402 

Lithographic stone 16 

Livingston County galena (lead ore) 137 

Logan County ; composition of soils and subsoils fi-om 403 to 407, 435 

Lower Block iron ores 106, 107, 109, 110, 112 

Carter county, analyses of 50, 51, 53 

Lower Blue Lick Spring, in Nicholas county; composition of water from the, 414, 

415 

facts about the mineral watei-s of the 353 

Lyon County; composition of Limonite ores (iron ores) from 407, 436 

iron ores, &c. . . . 138, 1(31 

Madison County ; composition of coal from 408, 430 

clays and coals. . 288 to^UO 

composition of mineral water (sulphur water) from 408 

composition of red bud soil from 409, 435 

Magoffin County coals 290 to 292 

Main Block iron ore. Carter county, analyses of 52, 53, 54 

ore ] 107, 110, 111 

Marl, Barren county 202" 

Marls and marly shales, of Campbell county, analyses of 34, 42^ 

marly shales, &c., alkalies and phosphoric acid in 14, 24, 34, 75, 84 

or shales of the Chester Group ("Leitchfield marls") 250 to 255- 
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Marly day, Clinton couDty 233 

of Grayson county and their uses 250 to 255 

Bliale or indurated clay from Butler county; composition of . . . 375, 376, 438 

Marly Shale from Breckinridge county; composition and uses of 374, 438 

of Boyd county 24 

of Franklin county, analysis of 75 

of GrayKon county, analyses of 84 

of Henr>' county, analysis of ". 129 

of Kenton county, analyses of 134 

Martin County coals 292 to 294 

Material, soils, subsoils, and under-cl ays from Grant county; composition of , 384 to 

39a, 434 
MeCracken County ; composilion of soils and undei^clay from . . . 410, 411, 435 

McLean County bituminous shale and coal 294, 295 

Meade County; composition of soils and under-clay of 411 to 413, 435 

Menifee County coals and bituminous shale 139 

coals and iron orcH 300, 301 

Mercer County; composition of Limestone from 413, 414 

Metallic iron (Meteoric), Bockcastle county 322 

Microscopic photographs of Hungarian grass 428 

Millet, German 1353 to 355 

com])o8ition of the ashes of 426 to 428 

Mineral i?aint, Franklin county 75 

Grayson county 85 

Hopkins county 131 

Mineral Water from Jessamine county ; composition of 400, 402 

from Lincoln county ; composition of 402 

chalybeate, Fulton county, analysis of 81 

chalybeate, Pulaski county 319 

of Christian county, salt sulphur, Hopkinsville 225, 226 

sulphur, Fleetwood farm, Franklin county 79 

(sulphur water) from Madison county ; composition of 408 

from Nicholas county ; composition of 414, 415 

from Warren county ; composition of 422, 423 

sulphur, Webster county 323 

Mineral Waters, chalybeate and alum, Daviess county 234 to 236 

chalybeate, Webster county 323 

chalybeate, Whitley county 325 

of Grayson .Springs 89 to 97 

of Kentucky, general remarks on 15 

of the Lower Blue Lick Springs, in Nicholas county, facts about the .... 353 

salt sulphur, at Nicholasville, Jessamine county 273, 274 

sulphur, Ac, Daviess county 236, 237 

of the Olympian Springs, in Bath county; composition of 363, 366 

of the Olympian Springs, in Bath county; facts about the. ..•••••. 353 

Montgomery County quicklime, analysis of 141 

Morgan County coals 295, 296 

Mt. Savage Furnace limestone, used as a flux at 56 

pig iron, analysis of 57, 223, 224 

Mudstone« silicious, of Bracken county, analysis of 30 

Muhlenburg County coals and soib 302, 305 
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MuhlenblLrg County iron ores, limestone, clay, pig iron, coals <&c. . . . 141 to 152 

NioholaB County ; composition of mineral water from . .' 414, 415 

facts about the mineral waters of the Lower Blue Lick Springs in 353 

Iffitcates in soils . . 40 

Nitre Earth of Barren county 202 

Nitrogen, how supplied to plants 189 

Nobel's apparatus for silt analysis of soils 40 

Nolin Furnaoe (old), ore and pig iron from 162, 163 

Ochre, brownish yellow, Hopkins county 131, 132 

Ohio County coals and iron ores 305 to 313 

coals and 8<jils 152, 153, 168 

composition of clays from 418, 438 

composition of clay ironstone from 416, 437 

Composition of limestones from 417 

Ohio (State) coals, analyses of 155 

Oldham County ; composition of soils from 419, 420, 435 

Olympian Springs, in l^th county; composition of the mineral waters of the, 363 

to 366 

facts about the mineral waters of the . 353 

Ore, black l)iuid iron, from Jackson county; composition of ... 399, 400, 437 

limonitc (iron) from Lyon county; composition of 407, 436 

Owen County galena and barata sulphate .313, 314 

Owsley County coals . 315, 316 

Fanicum Gtormanicum; composition of the ashes of 425 to 429 

Plants, action of, on rock materials 431, 433 

buckwheat ; experiments with 432 

Peach Orchard coal 281 , 282 

Pennsylvania Furnace pig iron 256 to 258 

Perry County coals 316 to 318 

\Peter, Bobert, M. D., &c., chemical examination of the ashes of hemp and 

buckwheat plants 4.39, 464 

Third Chemical Rejwrt of the soils, coals, ores, iron furnace products, clays, 

marls, mineral waters, rocks, &c., of Kentucky 349 to 438 

Sixth Chemical Report 181 to 346 ^ 

and John H. Talbutt, Fifth Chemical lieport I to 180 ' 

Phospha tic limestone, Fayette county . . i 198, 245, 380 to 383 

Phosphoric Acid in coal ash 67 

Phosphorus in iron, influence of, and modes of its removal 193 to 195 

in iron furnace cinder 194, 258 

Pig Iron, Airdrie Furnace, Muhlenburg county 145 

average composition of Kentucky. . 15 

extremes of composition of 198 

from Clinton ore 341, 342 

from Trigg county ; composition of 421, 422, 4.37 

of Bath county 200 to 202 

of Boyd county, analyses of 25, 217, 218 

of Carter county 223, 224 

Carter county furnaces, analyses of 57 

of Estill county 244, 245 

of Greenup county, analyses of 116, 256 to 258 

Old Baker Furnace, Edmonson county 67 
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Pig Iron» Old Nolin Furnace, Edmonson county, analysifl of 1B2 

Potato Knob iron ore. Carter county 52 

Potter's Clay from Franklin county ; composition of 384, 438 

Pulaaki County coals and chalybeate water 318, 319 

Baccoon Furnace, flux used at 105 

slag 258 

Hod-bud Hoil from Madison county ; composition of 409, 435 

Bed limestone (iron) ore, Carter county, analysis of 1)4 

River Furnace pig irons 244, 245- 

Beport (Chemical), Third, of the soils, coals, ores, iron furnace products, clays, 
marls, mineral waters, rocks, Ac, of Kentucky, by Robert Peter, M. D., 

&c., Ac, Chemist to the Survey 349 to 438- 

Bockoastle Chalybeate Springs, Pulaski county 319, 320- 

county coals, clay and metallic iron • 321 to 323 

Bock Material ; action of plants on 431 to 433 

Bough Ore (iron), Carter county, analysb of 53, 111 

Bye as a fertilizer for hemp crop \ 459, 460 

Saline Waters in Bath county; composition of 371 to 374 

Salt Sulphur Water from Nicholas county ; composition of 414, 415 

Salt Water, salt, bitteni, &c., Glen Font salt works 296 to 310 

Salt Works* Goose creek, Clay county 231 to 233 

Sandstone of Grayson county, analysis of 86 

(soft), Fulton county, analysis of 82 

Shale* bituminous, Menifee county 140 

marly, in Breckinridge county ; uses and composition of 374, 438 

Shells, fossil, from Fayette county 383, 384 

Silicious concretions, Fulton county 81 

deposits of Fulton county, remarks on • 82 

grits, Kenton county, analyses of 132 

mudstone of Bracken county, analysis of 30 

Silt, analyses of soils 40 

Silver in the lead ore of Caldwell county 34 

Soil, adob^, of California, analysis of . . . 160 

analyses, general I'eniarks on . ■ 4, 5 

"black waxy " from Collins county, Texas . 361, 435 

comparative exhaustion of, by hemp, corn, wheat, and tobacco. . . . 454, 455 

how to enrich it for hemp culture 460, 461 

insoluble silicates of • 187, 188 

its fertility, as influenced by dry seasons 449 

organic matters of, influence of 187 

red-bud, from Madison county ; composition of 409, 435 

virgin, and subsoil from Grayson county ; composition of, 97, 390, 391, 434, 435- 

Whitley county 327 

Soils and subsoils of Allen county; composition of 355 to 358, 4:>4 

and subsoils of Barren county ; composition of 358 to 363, 434 

and subsoils of Logan county ; composition of 403 to 407, 435 

subsoils, material, and under-clays from Grant county; composition of, 384 to 

390, 4:34 

and under-clay of Meade county; composition of 411 to 413, 435 

and under-clay from McCracken county ; composition of .... 410, 411, 435 

agricultural capabilities of, ascertained by analyses 41 
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80II89 analyses of Bilicious residue and sand of 40, 70 

causes of exhaustion of, in hemp crop 45^ 

comparative analyses of old and new 8, 41 , 64 

exhaustion by cropping shown by analysis 8, 41, 64 

extremes of variations in composition of 351 

Ac, of Bell county 208 to 215 

of Boyd county, analyses of 26 

of Bracken county, analyses of 28 

of Campbell county, analyses of 36 

of Carter county, analyses of 58 

of Christian county 226 to 231 

of Daviess county 237 to 239 

of Fayette county, composition of 68, 446 to 448, 378 to 380, 434 

of Fulton, analyses of 80 

of Greenup county, analyses of 117, 259, 260 

of Hardin county, analyses of 117 to 129, 393 to 397, 435 

from Hopkins county, composition of 269 to 272, 398, 399, 435 

of Kentucky, limits of variation of composition of 185 

of Knox county 276, 278 

of Laurel county 278Jto 280 

of Lewis county . 285, 287 

of Muhlenburg county 303, 304 

of Ohio county, analyses of 153 

from Oldham county, composition of 419, 420, 435 

from Texas, composition of 423, 424, 435 

of Webster county 324, 325 

rich and poor, characteristics of 185, 186 

silt, analysis of 40 

Speoific gravity of coals compared with ash proportions, 24, 192, 193, 207, 208, 222 

Subsoil, influence of subsoi ling, trenching 186, 187, 231 

soils, material and under-clays from Grant county; compositon of, 384 to 390, 

434 

and virgin soil of Grayson county ; composition of 390, 391, 434, 435 

Sulphur in Ck>als 191, 192, 206, 207 

determination of 14, 24 

not all injurious in iron smelting 160 

Sulphur Waters of Bath county; composition of the 363to366 

Fleetwood farm, Franklin county, analysis of 79 

Grayson county, analyses of 89 to 96 

water in Madison county, composition of 408 

from Warren county, composition of 422, 423 

Sulphur, uncombined, in coals 151 

Suwanee Furnace iron ores, analyses of 138 

Table of ash analyses of dew-rotted hemp 452 

of ash analyses of the fibre of dew-rotted hemp and hemp-herds 454 

of the aali composition of buckwheat 462 

of composition of clays 180 

of the ash constituents of clover and hemp 461 

of the ash constituents of hemp plants 447 

of the ash constituents of the leaves, roots, and stems, of hemp^ • 449 

of the entire ash of hemp plants 446> 
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Table of composition of clay iroDStone ores 175, 336 

of composition of coals 176 to 178, 332 to 335 

composition of iron ores (limonites) 173, 174, 335, 336 

of the average composition of Kenti»cky coals 11 

of composition of limestones •. . . 172 

of composition of marls, marly shales, silicious concretions, &c. / . . .179, 338 

of composition of pig irons 181, 337 

of selected Kentucky coals 13 

of composition of soils, &c., &c 170 to 172, 330, 331 

of the extremes in the composition of coals of Kentucky . • 12 

Talbutt» John H., chemical assistant 1,3 

Texas; "black waxy" soil from Collins county, in 351, 435 

composition of indurated chalk rock from 425 

composition of soils from 423, 424, 435 

Third Chemioal Report of the soils, coals, ores, iron furnace products, clays, 
marls, mineral waters, rocks, Ac, of Kentucky, by Robert Peter, M. D., 

Ac., <&c.. Chemist to the Survey 347 to 438 

Trigg County; composition of limonite iron ore from . ....... 420, 421, 436 

composition of pig irons from 421, 422, 437 

Trigg Furnace, in Trigg county ; composition of pig iron from . . . 421, 424, 437 

Under-Clay, red, of Breckinridge county, analysis of 30 

material, soils, and subsoils of Grant county, composition of . . 384 to 390, 434 

and soils from McCracken county ; composition of 410, 411, 435 

and soils of Meade county; composition of 411 to 413, 485 

Uses and composition of marly shale from Breckinridge county 374, 438 

VariationB, extremes of, in composition of soils 351 

Virgin soil and subsoil of Grayson county; composition of. . . . 390, 391, 434, 435 

Warren County ; composition of mineral water from 422, 423 

Well Water from Fayette county ; composition of 368 to 378 

Water from a bored well in Fayette county; composition of 376 to 378 

mineral, from Jessamine county; composition of 400 to 402 

mineral, from Lincoln county ; composition of 402 

mineral (sulphur), from Madison county ; composition of 408 

mineral (salt sulphur), from Nicholas county; composition of 414, 415 

from interior of iron ore geode, analysis of 161 

influence of on the soil 186 

of Grayson Sprinj?s, analyses of 89 to 97 

of Franklin county, analyses of 76 

of Fayette county, analyses of 72 to 75 

Webster County mineral waters and soils 323, 324, 325 

Whitley County mineral waters, bituminous shale, and soil 325 to 327 

Wolfe County coals, &c 327 to 329 

Yellow Kidney iron ore, Carter county, analysis of 54 

477 



0mgmmm 



IN'l! 



3 2044 



Ulifllii 



iiiiii 



I 



02 939 410 



